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VIEWS, NEWS AND INTERVIEWS 

Some great stories of the freaks of 
lightning are coming from Maine. 
Here are samples: Charles Curtis, of 
Springfield, assisted by a small dog, 
was driving his cows home from past- 
ure when an angry bolt lighted ona 
tree above his head, stunning him 
until long past milking time. When 
he recovered he found that three of 
his five cows had been killed and the 
dog converted into a shapeless mass of 
cinders. The metal collar about the 
dog’s neck had been melted, and lay 
in the dust in the form of beads and 
buttons. The next day Mr. Curtis 
was able to go out and buy cows to fill 
the vacancies which lightning had 
made in his herd. ‘Three men were 
piling hemlock bark in the woods back 
of Amherst when the shower struck 
with fury. Two of them wanted to 
run to camp, one-half a mile away. 
Fred Archer piled some bark slant- 
wise against an overturned tree, and 
persuaded his companions to crowd in 
out of the wet. While they were 
smoking their pipes in safety light- 
ning broke into the empty camp 
and scattered the log walls over an 
acre lot, throwing the cump stove into 
a gully 10 rods away. In Dedham 
lightning struck a pine stub contain- 
ing a swarm of bees. The honey beds 
melted and ran down to the ground, 
leaving the empty intact. 
Every bee was killed. 


combs 


We are informed by The Practical 
Engineer that: ‘¢'The purification of 
acetylene is effected in Dr. Ullmann’s 
process by means of an acidified solu- 
tion of chronic acid.” Just what an 
acidified solution of acid is, and where- 
in chronic acid differs from acute acid 
is not stated. 


It is stated, on the authority of an 
Italian technical journal, that the 
Pope has ordered from a Parisian 
maker an electromobile for his per- 
sonal use. The venerable prelate is 
particularly fond of carriage exercise, 
now that his great age renders walk- 
ing difficult, and it is greatly to be 
hoped that he will enjoy the new ex- 
perience. But what an anachronism 
it will he to see His Holiness, repre- 


senting all that is old and orthodox, 
riding in the latest product of this 
fin-de-siecle time. 


The United States Navy Depart- 
ment has awarded medals of honor to 
enlisted men on the ‘‘ Marblehead ” 
and ** Nashville,” for coolness and 
gallantry while those vessels were en- 
gaged in cutting the cables from Cien- 
fuegos, Cuba, May 11, 1898. 

Superintendent Frank McCoy, of 
the Monongahela, Pa., Street Rail- 


way Company, has completed an 


in a bed of burnt pipe-clay. As soon 
as the bleeding vessel is seized by the 
forceps and compressed in the ordi- 
nary way an electric current is turned 
on, whose effect is so great that the 
tissues and the walls of the blood 
vessels are all agglutinated, so that 
the blood is no longer able to pass. 


Citizens of Philadelphia and visitors 
during the peace jubilee last October 
recall with pleasure the beautiful effect 
produced by the illumination of the 
City Hall. 
cils,co-operating with the Grand Army 


The committee of coun- 

















Fic. 1.—ELECTROMOBILE PHAETON, JENATZY TYPE. 


arrangement with the librarian of the 
Carnegie Free Library at Homestead, 
for opening a branch library at the 
Duquesne junction of the West End 
Bridge, Braddock. The books will 
be for the use of the street-car 
employés who await orders at the 
junction, and any book called for 
the branch will be 
Homestead within 


which is not at 
procured from 
half an hour. 


A new adaptation of electricity for 
the purpose of stopping bleeding has 
been devised by enclosing a platinum 
wire in a pair of forceps or other 
instrument, the wire being insulated 


of the Republic in the preparation for 
the national encampment in Septem- 
ber, has well in hand a plan for illumi- 
nating the City Hall on that occasion, 
on lines more novel and elaborate than 
ever before attempted. 


Galveston, T'ex., occasionally talks 
hy telephone with New Orleans, via 
1,121 miles. A 
direct New Orleans—Galveston cireuit, 
via the Southern Pacific route, is 
nearly completed, reducing the dis- 
tance to 351 miles. 


Memphis, Tenn., 


Prof. W. C. Roentgen, of Wiirz- 
burg, has received 2 call to the Uni- 
versity of Munich. 


lls 


THE ELECTROMOBILE EXHIBITION 
OF THE AUTOMOBILE CLUB 


DE FRANCE. 
A DETAILED DESCRIPTION OF THE 
PROMINENT TYPES OF FRENCH 


ELECTROMOBILES 
HIBITED IN PARIS. 


LATELY EX- 


The second annual exposition of 
automobiles, which has recently been 
held in Paris, has been a decided sue- 
cess, and the number and importance 
of the exhibits show the increasing 
interest taken in this branch of in- 
dustry in France. 
like that of last year, was organized 
by the Automobile Ciub of France. 
This club, which is composed of prom- 


This exposition, 


inent manufacturers, inventors and 


owners of vehicles, has had a con- 


siderable influence upon the anto- 
mobile industry in France, and has 
rendered an important service in 
organizing expositions of this kind, 
as well as competitive tests of auto- 
mobiles, accumulators, ete. 

The exposition of this year was 
held in two large tents erected for 
the purpose in the Gardens of the 
‘Tuileries, this being a favorable loca- 
tion in the central part of the city. 
Besides the great number of auto- 
mobiles and tricycles of all kinds to 
be found here, the electromobiles were 
weil by 25 exhibitors, 
having a total of 75 vehicles of dif- 
ferent kinds. 

The Compagnie Internationale des 
Transports Automobiles, which con- 


trols the system of M. Jenatzy, had 


represented 


on exhibition a number of coupés, 
cabs, dog-carts, ete. The phaeton 
shown in Fig. 1 is one of the repre- 
sentative types of this tirm. This 
phaeton took the first prize for gen- 
eral appearance at the competitive 
tests held at Monte Carlo. The de- 
livery wagon of the type now used by 
the stores of the Louvre was on view, 
as well as the curious torpedo-shaped 
vehicle designed by M. Jenatzy (de- 
scribed in the ELecrricaL REVIEW 
of July 19), in which he covered a 
kilometre in 
the greatest speed yet attained by 


33 seconds, this being 
an electromobile. In general, the 
inventor uses a single motor, driving 


the rear wheel by means of differen- 
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tial gearing, but in some of the more 
recent types he has replaced this ar- 
rangement by two motors which oper- 
ate each of the rear wheels independ- 
ently. The motors are series-wound 
and have two field-coils which may be 
connected in series or parallel. The 
accumulators are placed partly under 
the driver’s seat and partly in the 
rear of the vehicle; 44 cells are used, 
in two sets of 22 each. ‘T'o 
the different speeds the following 
Batteries, 
Armatures 


obtain 


combinations are used: 1. 
in series or multiple. 

of the two motors, in series or mul- 
tiple. 3. Fields, in mul- 
tiple. These combinations are made 
by a set of levers, besides which a 
rheostat is used, which has LO differ- 
ent positions, including forward mo- 
tion, with or without resistance ; stop ; 
different positions of front and rear 
electric brakes, with resistance or on 
short-circuit ; reversal of motor, with 
or without resistance. M. Jenatzy is 
one of the pioneers in the construc- 
tion of electromobiles, and his elec- 
tric cab was the first to circulate in 


series or 


Paris. 

The Jeantaud Company, one of 
the established firms, had a good 
showing this year. Besides several 


coupés, phaetons and vehicles of the 
usual type, M. Jeantaud has con- 
structed the cab shown in Fig. 2, 
which has made an excellent showing 
in the competitive tests of electro- 
mobiles. The motor operates the 
rear axle by means of differential 
gearing and the chain, which will be 
seen in the figure. The accumu- 
lators, which are of the Fulmen type, 
are placed partly in the rear and 
partly in a special case shown ip the 
front of the cab. M. Jeantaud also 
showed the electromobile which was 
one of the competitors in the 
from Paris to Bordeaux in 1895. 

The controller is arranged to give 
speeds of 4, 8, 12, 16 kilometres per 
hour, as well as a reversal of the mo- 
tor at four kilometres. At each of 
these points a pedal, acting upon a 
resistance, permits a variation of cur- 
rent to avoid abrupt changes of speed. 
By the same pedal the current is cut 
off and the electric brake applied ; 
this latter may be given a progressive 
action up to a short-circuit. 

The Compagnie Frangaise des 
tures Electromobiles has constructed 
several different types of vehicles, 
among which are the cabs now in use 
in the city service. In these cabs the 
motors are placed on the rear axle; 
the controller is under the driver’s 


races 


Voi- 


seat, and is worked by a lever, which 
is pushed forward to give the different 
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speeds, and drawn back to reverse the 
motor and apply the electric brake. 
The different positions of the con- 
troller give four speeds, of 3, 6, 14 and 
17 kilometres per hour. The accu- 
mulators consist of 44 cells, weighing 
750 kilogrammes: their capacity is 
135 ampere hours. ‘The consumption 
of the motor varies from 20 to 60 am- 
peres, and thus the battery provides 
for a distance of 50-€0 kilometres. 
This battery contains two distinct 
types of plates, the positives being of 
the Planté type and the negatives 


obtained by the reduction of lead 
chloride. These cells are carried in a 
large flat case, which is suspended 


underneath the cab by means of four 
chains supported by coiled springs 
fixed to the truck. ‘The case is also 
held in place by side straps, which 
prevent it from swinging back and 
forth. ‘The vehicle is guided by turn- 
ing the front pair of wheels, the for- 
ward truck carrying a bronze crown- 
wheel, which rests upon a toothed 
crown-wheel on theaxle. These wheels 


roll one upon the other by means of 


horizontal and vertical rollers. The 
toothed wheel engages with a pinion 
keyed to the vertical steering-shaft, 
which is held by a column of cast- 
iron, and carries on top a toothed 
wheel worked by an endless screw. 
The conductor turns this screw by 
means of a vertical hand-wheel, thus 
giving to the wheels of the vehicle 
the necessary inclination. This ar- 
rangement has the advantage of being 
non-reversible, but, on the other hand, 
a considerable number of turns must 
be given to the hand-wheel. The cab 
is provided with an electric brake and 
two mechanical brakes. These latter 
are worked by a pedal, which first 
operates a cam for cutting out the 
current. The same company also 
showed a series of coupés s, phaetons, 
etc.,of anew type, having the motor on 
the front axle, which it drives by a 
bevel-gearing engaging with the crown 
of the differential. The motor, whose 
armature has a double winding, is the 
same as that used in the cabs, and the 
controller is also of about the same 
construction. The accumulators are 
lighter, and are distributed in two 
boxes. 

The Krieger Company exhibited a 
number of different vehicles, including 
a delivery wagon, which is one of a 
series used by the large stores of the 
Bon Marché. In the construction 
employed by M. Krieger, the motors 
are attached directly to each of the 
front wheels, which turn independ- 
ently of each other. The front axle 
is replaced by a horizontal bar, carry- 
ing at each end a vertical pivot, upon 
which the motor and wheel are ar- 
ranged to turn together. The wheel 
is carried on a short axle, having at 
its inner end a vertical shaft which 
fits into the vertical socket carried at 
the end of the main horizontal bar, 
thus permitting the movement of each 
wheel around this central point. A 


double set of ball-bearings is used in 
the socket, so as to permit of an easy 
movement of the wheel. The motor, 
which is flat and of octagonal shape, 
carries below a lug in the form of a 
ring, which fits on the axle and _ per- 
mits its being placed upright directly 
against the inside of the wheel; its 
pinion, which is thus about midway 
between the axle and the tire of the 
wheel, engages with a large gear- 
wheel fixed against the inner side of 
the wheel, thus driving it directly 
and doing away with the use of dif- 
ferential gearing. ‘The motor is of 
the four-pole type, with drum arma- 
ture; the coils are lathe-wound and 
placed in slots. The armature is sup- 
ported from the inner side by a single 
bearing, passing through its interior 
and about which it turns by means of 
ball-bearings. M. Krieger has lately 
designed a light vehicle, in which the 
motors are placed in a similar manner, 
except that they are horizontal, the 
outer end being supported by a curved 
spring. The accumulators of all 
these vehicles are of the Fulmen type, 
and in most cases are placed partly 
under the driver’s seat and partly in 
the rear of the vehicle. 

One of the novelties of this year is 
the autocab. The conductor’s seat i 
in the rear and above the body of ihe 
cab, and the entrance is in front. 
The inner seat is semi-circular and 
provides for four persons. The body 
of the vehicle is supported in front by 
springs, and in the back rests directly 
upon tke axle. The motor is articu- 
lated around the rearaxle,and its outer 
end is supported by a spring upon 
which it rests by means of a roller; 
it is of the series type, with two poles, 
having two superposed field windings 
and two commutators. Differential 
gearing is used, and is so arranged as 
to be entirely covered. The cab con- 
tains 44 cells of battery, weighing 350 
kilogrammes. These are placed in 
four boxes under the seats, to the 
right and left. The controller is a 
wood cylinder, carrying the usual 
copper pieces, and is mounted on a 
tube which turns about a second fixed 
tube, in whose interior passes the 
steering-shaft. This controller has 
12 points; four of these correspond to 
speeds of 414, 9, 14 and 20 kilometres 
per hour. The electric brakes have 
six points corresponding to different 
resistances. The last two points are for 
reversing the motor and for stopping. 
The levers of the mechanical brakes 
are arranged so that by pressing more 
strongly upon them the electric brakes 
are also put in action with increasing 
effect. When one of these brake-levers 
is used the cylinder of the controller 
is brought to the zero point automatic- 
ally, and the motor circuit is thus in- 
terrupted. This arrangement has an 
advantage over the ordinary form of 
pedal brake which euts out the circuit, 
as will be remarked in the case when 
the vehicle has been stopped at full 
speed, by pressing down the brake- 
lever and the driver forgotten to turn 
the controller to zero; for when the 
pedal is lifted, the vehicle starts at 
full speed, which is injurious to the 
mechanism. The accumulators of this 
cab are permanently connected in 





Vol. 


35—No. 8 


series. With the exception of the 
starting and reversing points, no ex- 
terior resistance is used, the other 
combinations being made by means of 
the different windings of the motor, 
The weight of the cab, with its accu- 
mulators, is 1,200 kilogrammes (2,640 
pounds), including 4 persons and 
conductor; the battery weighs about 
350 kilogrammes. 

The firm of Georges Richard had 
an interesting exhibit of light vehicles 
for two persons. The conductor sits 
on the left-hand side and turns the 
steering-wheel with the right hand, 
working the controller with the left; 
he has under his right foot a pedal 
which operates a brake on the differ- 
ential, and at the same time cuts out 
the current. The circuit may also 
be broken by a pedal under the left 
foot. ‘T'wo hand brakes are also pro- 
vided. The motor is of the two- 
pole, drum armature type, taking 
2,000 watts normally and 4,000 at 
a maximum; its weight, including 
gearing, is about 100 kilogrammes, 
Three different speeds are arranged 
for in the controller, 5, 12 and 20 
kilometres per hour: and upon re- 
versal five kilometres per hour. The 
total weight of which is 600  kilo- 
grammes, of which 300 kilogrammes 
are represented by the battery, which 
has 4! cells. These are distributed 
partly under the seat and the rest in 
a box in front of the driver. 

In the system of Patin and Requil- 
lard, who showed several large and 
small vehicles, the motor drives the 
rear wheels by differential gearing. 
The motors are of the series type, 
with two commutators and two field 
windings. The accumulators, con- 
sisting of 24 cells, are always con- 
nected in series, and the controller 
gives different speeds by connecting 
the different windings of the motor 
in series or multiple. One of the 
novelties shown by this firm was a 
tricycle of original construction. The 
front wheel is pivoted somewhat like 
a bicycle wheel, and carries above it 
the motor, which is upheld by forked 
pieces resting on the axle below. The 
speed of the motor is reduced by a 
series of gear wheels; this motion is 
transmitted to the axle by the belts, 
of which there are one on each side 
of the motor. By using one or the 
other of these belts a different speed 
is given. ‘The motor is four-pole, 
and has two collectors; it works on 
45-50 volts. It is claimed that a 
distance of 40 kilometres may be 
made with this tricycle without re- 
charging the battery. 

The exhibits of the American firms 
occupied a prominent place, and 
received many favorable comments. 
The delivery wagon made and ex- 
hibited by the Columbia company, 
was one of those in use by Le 
Matin, a prominent French news- 
paper. The other American firms 
represented were the Cleveland Ma- 
chine Screw Company, using the 
Sperry system, and the Riker Com- 
pany. It will be interesting to note 
that these three companies were the 
only foreign electromobile makers 
represented this year, 

CONSTANTIN DE KUBICKI. 
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AUTOMOBILE NEWS. 

An electromobile was successfully 
used as an ambulance in New York 
city one day last week. 

« John is so absent-minded.” 

‘« What’s the matter now?” 

“He bought a load of hay for 
our automobile.” —Chicago Record. 

It is reported that an automobile 
system will socn be in operation in 
Cleveland, Ohio. Itis to be run on 
schedule time in competition with 
the street-car lines. The automobiles 


used will be covered and will be 
heated in cold weather. Each will 
geat about 40 persons, and it is 


expected that a number will be in 
operation within 60 days. 

Mr. and Mrs. John Dyer Davis, of 
New Haven, Ct., who threatened to 
make “Frisco or bust” on a gasoline 
automobile, have decided to quit. 
Mrs. Davis has telegraphed to a 
friend that the automobile was partly 
wrecked and that they had abandoned 
the trip. They are near Toledo, and 
will, they say, come home at once. 
The Stamford firm which manu- 
factured the automobile has become 
disgusted at the idea of any attempt 
to cross from New York to California, 
and has declined to assist the tourists 
any longer. 

Alexander Winton, inventor of an 
automobile, and Charles B. Shanks 
left Cleveland, Ohio, on August 16 
for Chicago. Mr. Shanks will eall 
on General Anderson at the Pullman 
Building and will receive a dispatch 
for Gen. Wesley Merritt, to be deliy- 
ered in New York. The automobile 
will go from Chicago over the wagon 
road through Illinois, Indiana, Ohio 
and New York, and an effort will be 
made to run the distance in as short 
atime as is possible. The trip, it is 
said, has the support of the authori- 
ties of the War Department. 

A new electromobile express wagon 
was tested in New York city last 
week, under the direction of C. H. 
Crosby, vice-president and general 
manager of the United States Express 
Company, the wagon making a regular 
business trip up town. It has already 
been successfully tested in Chicago, 
Philadelphia, Baltimore and Wash- 
ington, and the latest test was equally 


satisfactory. Similar wagons, Mr. 
-Crosby said, would be ordered and 


placed in regular operation in the 
chief eastern cities. The vehicles 
resemble, in appearance, the present 
money wagons of the company. 
will be used for 
valuable parcels. Each 
besides two employés, 
pounds and costs $2,000, 


They 
small 
carry, 
about 800 


money and 


can 
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The Automobile Club of America, 
with headquarters in New York city, 
has been incorporated. It is pro- 
posed to form a club composed in 
whole or in part of persons owning 
self-propelled plessure vehicles for 
personal or private use, to furnish a 
means of recording the experience of 
members and others using automo- 
biles, to promote original investiga- 
tion in the mechanical development 
of motor carriages by members and 
others, to arrange for pleasure runs 
and to encourage road contests among 
owners of automobiles and to co- 
operate in obtaining rational legisla- 


Robert Wilhelm Eberhard von 
Bunsen. 

On August 16 Professor Bunsen 
died at Heidelberg, in the 88th year 
of his age. 

Robert Wilhelm Eberhard von Bun- 
sen was born at Géttingen, Germany, 
on March 31, 1811. His father was 
professor of theology and of the Ori- 
ental languages and literature in the 
university at that place. Young 
Bunsen took the course of chemistry 
and physics at Géttingen, with spe- 
cial mathematical instruction under 
Gauss, and took the degree of Doctor 
of Philosophy in 1830. He contin- 
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tion and rules governing and regulat- 
ing their use. The directors for the 
first year are Frank C. Hollister, 
Winslow E. Buzby, Whitney Lyon, 
George F. Chamberlin, Homer W. 
Hedge, William Henry Hall, George 
M. Smith and Charles R. Flint, of 
New York city. 
amma 


Electric Conductivity and Vis- 
cosity of Saline Solutions. 


In a recent number of Wiedemann’s 
Annalen Herr R. Deunhart describes 
some experiments undertaken to ascer- 
tain if any relation existed between 
viscosity and conductivity in aqueous 
saline solutions, and also a study of 
the conductivity of oleic acid and its 
alkaline salts in aqueous and alcoholic 
solutions. Solutions of nitrate, chlo- 
ride and bromide of ammonia, of 
bromide, iodide, chloride and nitrate 
of potassium show the least viscosity. 
Oleic acid, by itself, is a very poor 
conductor, but its alcoholic solution 
is a notably good one, 


JEANTAUD ELECTROMOBILE CAB. 


ued his studies in Paris, Berlin and 
Vienna. In 1852 he was appointed 
head professor of chemistry at Heid- 
elberg, which place he held until he 
died. 

While Bunsen was one of the world’s 
greatest teachers of chemistry in all 
its branches, his original work led 
him to his greatest discovery, that of 
spectrum analysis, and to his greatest 
inventions, the Bunsen burner, the 


Bunsen battery and the spectroscope. 


It is said of him that, shortly after 
being called to Géttingen, he re- 
marked that he considered it to be a 
duty to his family to become as great 
a man in his chosen profession as his 
father was in his. In fulfillment of 
that duty, he set out at once on a line 
of original investigation. 

In 1838 he began studying the 
chemical changes which occur in a 
blast furnace. He showed that at 
least 42 per cent of the heat evolved 
from the fuel was lost, and that a 
great economy could be effected by 
collecting the combustible gases which 
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escaped and storing them for fuel. 
These investigations not only greatly 
cheapened the production of iron, but 
in them Bunsen devised the first accu- 
rate method of analyzing gas. 

In 1841 he invented the modification 
of the two-fluid battery known gener- 
ally by his name. Grove had already 
made a two-fluid battery, in which 
nitric acid was used as a depolarizer 
in connection with a platinum plate. 
This cell, while very powerful, was 
necessarily expensive, and Bunsen’s 
modification sought to cheapen its 
construction. He replaced the plati- 
num with the carbon from gas retorts, 
probably the first use of this material 
in an electric battery. 

In the years 1846 and 1847, Bunsen 
visited Iceland to study the phe- 
nomena of volcanoes, and he later 
continued these studies in Italy. In 
1857 be returned to his studies of 
spectrum analysis. He called to his 
assistance Kirchoff, the young pro- 
fessor of physics at Heidelberg, to 
deal with the problems of general 
physics involved. The result of the 
investigations was not only the final 
discovery of spectrum analysis and of 
the spectroscope, but also the creation 
of three branches of science - spectro- 
scopy as a department of optics, 
spectroscopic astronomy and spectro- 
scopic chemistry. 
spectrum lines, Bunsen 
the metals thallium, 
rubidium. 

In 1883 he was elected one of the 
eight foreign associates of the French 
Academy of Sciences, considered by 
many scientists the greatest honor to 
which a man of science can attain. 
The Bunsen burner and the Bunsen 
pump for accelerating filtration are 
now found in every laboratory. 


By meaus of the 
discovered 


cesium and 


New Officers of the Electric Stor- 
age Battery Company. 


At a meeting of the directors of 
the Electric Storage Battery Com- 
pany, of Philadelphia, held at the 
Waldorf-Astoria, New York city, on 
August 17, Mr. Isaac L. Rice re- 
signed the presidency and was suc- 
ceeded by First Vice-President George 
H. Day. Mr. Herbert Lioyd, who 
has been second vice-president and 
general manager, was elected first 
vice-president, and will retain the 
general management of the company. 
Mr. Rice stated that he had found it 
absolutely impossible to devote the 
necessary time to the details of a 
manufacturing business so extensive 
as that of the company. He remains 
a member of the board, and retains 
his large holdings. He continues 
also to be president of the Electric 
Vehicle Company. 
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—Last year it was found by Fritz 
Haber that the electrolysis of hydro- 
chlorie acid with platinum or platini- 
ridium electrodes resulted in an attack 
of the platinum at ordinary tempera- 
ture when the acid is concentrated, 
but the platinum remained unaffected 
when the concentration is below 30 
per cent HCl, says the (London) 
Electrical Review. Platiniridium, 
containing 10 per cent of iridium, was 
hardly attacked at all by the concen- 
trated acid, and if the alloy contained 
20 per cent of iridium it remained 
unaffected. At the boiling point an 
11 per cent acid solution attacks the 
platinum as vigorously as a 36 per 
cent solution at the ordinary tempera- 
ture, but an eight per cent solution 
leaves the platinum intact. During 
the course of the electrolysis a deposi- 
tion of platinum on the cathode is 
observed, but this is not due to trans- 
ference of platinum from the anode 
to the cathode, as the cathode loses 
in weight. It is probably due to 
mechanical action, and in some way 
connected with the absorption of 
gases by the platinum. Lead is found 
to behave in a similar manner, so that 
formation of a layer of spongy lead 
on the cathode can be obtained by the 
electrolysis of sulphuric acid with 
lead electrodes. Since this Haber 
has associated himself with Georg 
Bredig, and has continued his re- 
account of which is 
given inthe Berichte der Deutschen 
Gesellschaft, Vol. XXXI, pp. 2741- 
2752. When a cathode, consisting 
of a bright lead plate or wire convey- 
ing a current at 24-72 volts, is 
brought into dilute sulphuric acid, a 
platinum anode being employed, a 
momerrtary pulverization of the lead 
occurs, and a fine metallic powder 
falls through the liquid. ‘This takes 
place at isolated spots on the surface 
of the metal, bright indentations 
being left, with rounded edges. A 
similar phenomenon takes place in 
alkaline solutions, but in this case it 
is continuous and much more ener- 
getic. The metallic thrown 
down is peculiarly susceptible to 
chemical change, and can readily be 
converted into white lead by the 
simultaneous action of air and car- 
The addition of 
quantities of a chromate of 
chromium salt 


searches, an 


lead 


bonie anhydride. 
small 


prevents the occur- 
Mercury, 
tin, bismuth, thallium, arsenic, anti- 
mony and 
same phenomenon in alkaline solu- 


rence of the phenomenon. 


fose’s metal all show the 
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tions, whereas cadmium, zinc, copper, 
silver, aluminum, platinum and _pal- 
ladium do not act in this way. In 
acid solution, on the other hand, only 
bismuth and Rose’s metal behave in a 
similar manner to lead. The phe- 
nomenon is to be distinguished from 
the loosening of the surface which 
occurs with cathodes of platinum, 
palladium and lead. In an alkaline 
solution, it is probably preceded by 
the formation of an alloy of the metal 
of the cathode with the alkali metal 
present, which is then decomposed 
by the water. This is especially 
marked in the case of mercury, but 
no similar action can occur in acid 
solution. 

Rare Brazilian Sand Used for Incan- 
descent Mantles—The Monazite or 
Prado sand, which is used in the 
manufacture of the ‘* Auer” incan- 
descent mantles, says the London 
Electrical Review, is found at Bahia, 
Porto Seguro, and in small quantities 
in Matto Grosso, Brazil. In the first 
two places the sand is found close to 
the shore and is derived from the 
decomposition of the neighboring 
gneiss. It is of a dark yellow color, 
like gold, and very heavy. ‘The fol- 
lowing is an average analysis : 


Aluminum..... ....d per cent. 
Corin: 500500658 62 to 70 per cent. 
IWOM sie eurs eee 23 per cent. 
Lanthanum ....... 25 per cent. 
Thorium ...... ... 13 to 34 per cent. 
Vétrinm ........05; 1 to 2 per cent. 


Cerium is an extremely rare metal, 
hitherto found only in Sweden. Its 
color is a whitish-green, and it has 
considerable metallic luster. Its spe- 
cific gravity is almost equal to plati- 
num. Mixed with copper and zine 
an artificial gold is produced, having 
the same luster and weight as real 
gold. Thorium is of a gray color, 
and when burned in air or oxygen is 
converted into an oxide. The metal 
combines energetically with chlorine, 
sulphur and phosphorus, and dis- 
solves in hydrochloric acid, liberating 
hydrogen in the process. As may be 
supposed, there has been a consider- 
able run on these valuable sands since 
they were discovered, and it is ex- 
pected that the value of this current 
than 


year’s exports will be more 


double what it was last year. 
Cadmium Standard Cells—Mr. J. 
Henderson hasdeseribed in the PAi/- 
osxophical Magazine some experiments 
to find how far reliance might be 
placed on cadmium cells constructed 
with nominally ** pure ” chemicals not 
specially purified ; to try the effect of 
constructing the cell with moist crys- 
talsof CdSO,, instead of a saturated 


solution of the salt; to investigate 
the effect of substituting acid for 
neutral salts, and to investigate the 
temperature-coefficient, the time-lag 
of the electro-motive force, and the 
rate of recovery from polarization. 
As regards the first question, it was 
found that ordinary ‘‘ pure” chemi- 
cals were quite as good as specially 
purified ones. In one case, the com- 
mercial cadmium and mercury sul- 
phates were found to be strongly acid, 
and yet they had the same low devia- 
tion from the mean (0.0001 volt) as 
cells prepared with Kahlbaum’s puri- 
tied chemicals. This constitutes a 
decided advantage of the cadmium 
cell. As regards time-lag, it was 
found that a cell heated from 16 to 
30 degrees took two hours to accom- 
modate its electro-motive force to the 
changed temperature. Very satisfac- 
tory results were, however, obtained 
with regard to recovery after polari- 
zation. ‘The electro-motive force of 
acell connected in series with a 1,000- 
ohm coil for five minutes was found 
to have completely returned to its 
original value two minutes after the 
circuit was broken. 


Diffraction of Roentgen Rays—The 
debatable question of the diffraction 
of Roentgen rays forms the subject of 
some recent experiments described by 
Prof. H. Haga and Dr. C. H. Wind in 
the proceedings of the Royal Academy 
of Sciences of Amsterdam. In such 
experiments it is better, in order to 
obtain greater intensity, to use narrow 
slits than to make the distances great. 
As the time of exposure varied from 
2% to 200 hours, the apparatus had to 
be mounted on a heavy freestone block 
supported on the central pillar of the 
Physical Laboratory of the University 
of Groningen, where the experiments 
were made. The diffraction slit was 
three centimetres high and 14 microns 
at the upper end, gradually narrowing 
to a width of a few microns. A care- 
ful examination shows a kind of 
broadening out of the image corre- 
sponding to the narrowing of the slit, 
and this it is considered can only be 
attributed to diffraction of the Roent- 
gen rays. The authors give estimates 
of the wave lengths of the rays lying 
between 0.12 and 2.7 Angstrom units, 
but consider that they can not suc- 
ceed in making measurements instead 
of estimations of the wave length until 
Roentgen tubes have been produced 
remaining in working order as long as 
those used, and giving out rays of 
much greater energy. 

Utilizing Blast-Furnace Gases —In 
PRelairage Electrique M. Aimé Witz, 
who has contributed a great deal to 
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the utilization of blast-furnace gages 
in gas engines, has stated the matter 
very concisely. He has taken a total 
charge of 92,000 kilogrammes of coke, 
equivalent, we will say, to the pro. 
duction of 100 tons of pig-iron, and 
has calculated out what he terms y 
thermic balance sheet. This amount 
of coke contains 629,000,000 of heat 
units, and to this amount is added 
the heat units recovered from the re- 
heaters, or 416,000,000 more. This 
makes a total of 1,045,000,000 of heat 
units. The chemical reactions within 
the furnace require 182,000,000, or 
17.4 per cent; the production of steam 
requires 50,000,000, or 4.8 per cent; 
for the reheaters there will be required 
473,000,000, or 45.3 per cent; while 
340,000,000, or 32.5 per cent, will 
escape as waste gases. In other 
words, more than one-half of the 
heat units in the coke are not utilized 
at all. As regards the use of the 
gases for raising steam, the consump- 
tion was found to be at the rate of 
22 cubic metres (776.6 cubic feet) 
per indicated horse-power per hour. 
This is equivalent to an efliciency of 
about three per cent. If the furnace 
gases were used in gas engines the 
consumption per indicated 
power per hour would be about 3.5 
cubic metres (123.5 cubic feet), and 
the horse-power would be 2,381 in- 
stead of 380, as at present. 


horse- 


Wireless Telegraphy and Its Appli- 
cation to Balloons— Experiments 
were recently made Ly Professor 
Tuma and a number of ofticers of the 
Vienna garrison, to test the possibility 
of wireless telegraphy between two 
balloons, says the Mechanical Engi- 
neer. A balloon held captive at a 
height of 150 metres served in place 
of the mast used in the Marconi 
experiments, being connected with 


‘the dispatching instruments on the 


ground by a copper wire. ‘The sec- 
ond free balloon carried a receiving 
instrument and a wire which hung 
loose 20 metres below the car. In 
these conditions it was found possible 
to communicate with the three offi- 
cers in the free balloon, who signaled 
with flags that they had received and 
understood the telegraphic messages. 
These signals were observed at an 
estimated height of 1,600 metres, and 
a distance of about 10 kilometres 
from the dispatching station. Owing 
to the size and weight of the accu- 
mulators, and the great danger of 
bringing them into close proximity 
to a large volume of explosive yas, 
it is thus far impossible to telegraph 
from a balloon to the ground or 
from one balloon to another. 
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The International Electrical Con- 
gress at the Paris 
Exposition. 

The Universal Exposition of 1900 is 
sure to bring together in Paris a great 
number of the scientific men and 
engineers of the whole world. This 
justifies the French electricians in 
their efforts to organize an inter- 
national electrical congress, which 
has received the official patronage of 
the French Government. In previous 
conferences questions of units and 
nomenclature have been settled by 
international agreement, to the im- 
mense advantage of all concerned. 
During the last 20 years there have 
been unexpecied discoveries, new ap- 
plications of what seemed once to 
belong to pure science, and an extra- 
ordinary expansion of electrical in- 
dustries. Practice has thus started 
up a great number of problems on 
which it will be interesting and profit- 
able to have the views of technical 
authorities. The discussions of the 
congress will therefore have especially 
an industrial and economical char- 
acter. The work is, provisionally, 

divided as follows : 

1. Scientific methods and instru- 
ments of measurements. 

2. Production of electric energy, 
transformers. ‘Transfer and distribu- 
tion. Electric lighting, traction. 


3. Electro - chemistry. _ Electro- 
metallurgy. Accumulators. Electric 
furnaces. 


4. Telegraphy. 
various applications. 

5. Electro-physiology. 

The congress will last one week, 
beginning Friday, August 18, 1900. 
The subscription for membership is 
20 francs. 


Telephones and 


>> — 
Automobiles in Scotland. 


The automobile has become a 
familiar object in the streets of Scot- 
tish cities, and it is often seen also 
on the country roads, according to a 
United States consular report. This 
vehicle was introduced in Edinburgh 
by a local company early in 1898. 
During the Spring and Summer of 
last year, a vehicle with a seating 
capacity of eight was run regularly 
between the post office and the Forth 
Bridge, a distance of about nine 
miles. This method of transit grad- 
ually won public favor. As the traftic 
increased, other automobiles were 
added. he company, finding the 
Forth Bridge experiment a success, 
decided to run vehicles on certain 
routes in the city. Since these routes 
were established, the public patronage 
has increased steadily, and the returns 
of the company during the current 
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year have been quite satisfactory. 
The rate of fare is practically the 
same as the rate on the corporation 
tramways, averaging one penny (two 
cents) per mile. This is about the 
rate also in Glasgow, Dundee, Aber- 
deen, Hamilton, Falkirk and other 
cities where automobile companies 
are operating. That the automobile 
has a promising future in Scot- 
land, there seems little room 
to doubt. They can be run into 
the rural districts in every direc- 
tion, both for passenger and goods 
traffic. There are almost as few 
country roads as city streets on which 
these vehicles. can not safely and 
easily go. An indication of the wide- 
spread and growing interest in the 
automobile throughout Scotland is 
found in the increasing attention 


The Eastman Electromobile. 

Mr. H. F. Eastman, of Cleveland, 
Ohio, has designed the electromobi'e 
shown in the illustration herewith. 
It is a three-wheeled vehicle built on 
bicycle lines, and Mr. Eastman calls 
it an ‘‘ electrocycle.” 

The frame-work is of weldless steel 
tubing one and one-fourth inches in 
diameter and No. 14 gauge. The 
panels are crimped sheet steel, riveted 
to angle irons that are brazed to and 
reinforce the frame-work, thus mak- 
ing an all steel body, very light, 
strong and impervious to weather or 
climatic variations, and one which 
can be baked in any color of bicycle 
enamel. The battery used is the 
well known Willard ; 2u cells of 66 
ampere hours each, with a total of 40 
volts being provided, but these can 














Tue EAstMAN ELECTROMOBILE. 


given to the subject by the press. 
The expansion of the motor-making 
industry, the changes and improve- 
ments in the vehicles, and the devel- 
opment of the street-transit lines, are 
now matters of frequent comment. 

It is announced that the directors 
of the Glasgow Exposition of 1901 are 
making extensive provision for an ex- 
hibit of these vehicles 
motive and transportation 
ment, with facilities for the practical 
demonstration of their merits. The 
automobiles now in use in Edinburgh 
and district are of British manufac- 
ture. There seems no reason why an 
opening should not be found there for 


in the loco- 
depart- 


American vehicles of this class. 

The village of Montague, P. E. L., 
Can., is installing an electric plant 
for light and power purposes. Power 
is derived from a water-power three- 
fourths of a mile from the village. 
W. P. Doull, a electrician of 
Charlottetown, is superintending the 
installation, 


local 


be charged up to 50 volts, which, 
with favorable conditions and moder- 
ate speed, will carry the vehicle 
about 40 miles. The motor is a 
special make of the Lincoln Electric 
Company, is plain series-wound with 
powerful fields, and the armature is 
wound for 20 amperes. It has a cast- 
steel shell, with an aluminum cap 
over the commutator. 
and one-fourth horse-power at 1,200 


Giving one 


revolutions per minute, it is very 
compact and of high efficiency. It is 
provided with ball-bearings. 

The controller lever on the first 


notch throws all the cells in multiple, 
with a speed of four miles an hour ; 
on the second notch the cells are two 
in multiple and 10 in series with 20 
volts thrown in, 
eight miles per hour. 


the speed being 
The third 
notch throws all the cells in series 
with full voltage on the motor, the 
speed being about 15 miles per hour. 
There is one speed backward corre- 
sponding with the first speed forward, 


and a coasting motor-brake, These 
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are all operated by the one lever, into 
the end of which is fitted a push- 
button that rings a gong under the 
floor. A snap-latch under the seat 
lights up a pair of brilliant lamps, 
which, with six candle-power and 10 
volts, consume only one and _ two- 
tenth amperes and make a very sat- 
isfactory illumination. 

It is the company’s design to build 
the type described above as its stand- 
ard, as the tenor of inquiries seems 
to favor this particular design. It is 
so simple, strong and easily handled 
that it has sprung at once into popu- 
larity. 
in view, having greater battery and 
motive power and accommodating 
four people. 


A four-wheel design is also 


Heavy Electric Railway Work in 
Paris. 


The work upon the new under- 
ground electric branch of the Orléans 
Railway is forward 
rapidly. The road, which terminates 
at the exposition grounds, includes, 
besides the tunnel, two large stations, 
one of which, the Gare Orléans, is 
on the bank of the Seine opposite the 


being carried 


Here an immense area may 
now be seen covered with ironwork, 
which constitutes the roof of the 
underground station and the flooring 
for the handsome 
which will shortly be erected; the 
first courses of masonry are being 
laid on the side farthest from the 
river. Farther down, at the exposi- 
tion grounds, is the terminus of the 
road, over which will pass the princi- 
pal avenue of the exposition, leading 
from the Champs Elysées, past the 
Great and Small Palaces and crossing 
the river by the new Alexander III 
bridge, now being built; it then 
road 


Louvre. 


superstructure 


passes over the underground 
at the station and 
Hdtel des Invalides, the 
structure in which is the 
Napoleon. Another 
is to connect this station with the 


finishes at the 
imposing 
tomb of 
electric branch 
existing railroad to Versailles, and is 
to be operated by electric locomotives, 
four sus- 


which will have 


The current will be 


each of 
pended motors. 
taken from side conducting rails laid 
parallel to the track. 

--- 

A London capitalist has offered to 
construct at Southend a huge seawall, 
at a cost of $3,000,000, asking in re- 
turn permission to use the tidal force 
for working a generating plant, with 
the idea of supplying London with 
electricity. He guarantees there shall 
never be less than three feet six inches 


of water on the beach. 
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THE SCARCITY OF COPPER, IRON 
AND STEEL. 
American manufacturers of elec- 


trical goods and those in the allied 
trades are confronted by a situation 
that is both singular and embarrass- 
With 


for exports, 


ing. a widely growing market 
and with home consumers 
clamoring for goods, they can not 
obtain the raw materials of their in- 
dustry and perforce must reduce their 
output. From every side comes the 
story of construction work hampered 
for lack of steel and pig iron and 
copper. <A few days ago a large ship- 
yard on the Atlantic coast found it 
necessary to lay off 1,500 men because 
steel plates and frames could not be 
had, and other yards are shut down 
entirely while waiting for these neces- 
sary supplies. In the machine shops 
the same state of thing exists, only 
aggravated because of the utter im- 
possibility of obtaining new tools. 
But it is with copper that the elec- 
trical 


cerned. 


industries are chiefly con- 
The great demand for this 
metal has carried the price of wire 
above 19 cents per pound, with de- 


liveries indefinite. Indeed, wire in 
large quantities simply can not be had 
at all if it is needed at once. 

It is stated, on good authority, that 
the 


country have reached their limit of 


the large copper producers of 


output. One of them, the Anaconda 
company, is said to have even reduced 
its output. Yet the great copper 
miners are anxious to keep the price 
of the metal below 20 cents, to avoid 
that 


prices would be sure to entail upon 


the damaging results higher 
their industry. 

At the same time aluminum is en- 
tering the field more and more largely 
as a competitor of copper for elec- 
trical uses, and of brass for general 
purposes. A large railway in Chicago 
has lately ordered 150,000 pounds of 
aluminum feeders, and a new plant in 
Canada is to use an aluminum trans- 
mission line. One prominent alumi- 
num smelting concern is just about 
to invest $3,000,000 in an extension 
of its works, while the present plants 
are working at full capacity. 

While the 
copper is painfully apparent, the in- 
ability of the producers of this metal 


increasing demand for 


To 


the careful observer of the conditions, 


to respond is equally noticeable. 
it appears that, for electrical pur- 
poses, a substitute for copper must 
be had, and that aluminum is the 
substance to which the industry must 
now look. Assuming that at present 
the prices of this metal and copper 
are about the same for equal elec- 
trical availability, then it is evident 
that there is far more room for de- 
veloping the producing industry and 
lowering the output cost in the case 
of aluminum, if only on account of 
the small present development of the 
aluminum industry. Certainly the 
situation presents a remarkable op- 


portunity for the aluminum producer. 





TROLLEY ACCIDENTS. 
The recent slaughter of nearly 30 
people on an electric railway line in 
renewed 


Connecticut has attracted 


attention to the question of safety in 
Accidents that 


might have been condoned. in the 


such installations. 

early and experimental years of elec- 
tric traction are no longer to be looked 
upon as unavoidable visitations. For 
the most part, accidents are the direct 
results of negligence, incompetence 
or ignorance. It is extremely rare 
that they are due to defective material. 

In this day of heavy cars running 
at high speeds, and often through 
crowded thoroughfares, the position 
of the motorman is one of great and 
increasing responsibility. In their 
very natural desire to reduce expenses, 
the railway corporations have far too 
often given this important situation 
to men entirely unfit t6 be trusted 
with the lives of passengers. It is an 
axiom that a low-priced man is worth 
much as he will work 


for, and that to obtain men {fit for 


only about as 
positions of responsibility means the 
payment of commensurate wages. In 
the 


men who were competent to drive a 


early days of electric railways, 
two-horse team were thought to be 
good enough to handle a controller, 
But 


and 


and very probably they 
the 


weights of cars, and the 


were. 


with increase in speeds 
rapid ap- 
proach of the electric railway to the 
standards of steam railways in point 
of speed and weight of trains, there 


has been no equivalent betterment of 
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the type of motorman. In this cop. 


nection, the New York Tribune ye. 
cently made the following sensible 
remarks : 

‘*The standard of character and skill has 
never been high enough on trolley roads, 
Would anybody venture to assert vo 
trolley motormen are of the same grade, 
the average, as locomotive encineers, a 
even approach it? Everybody knows that 
such a pretence would be preposterous, but 
it can scarcely be doubted that heavy trol- 
ley cars running swiftly through crowded 
streets need, for their safe operation, at 
least us large a possession of intelligence, 
judgment, dexterity and care of those who 
control them as do the trains on steam roads 
running for the most part on well protected 
tracks through the country.” 


There is little to add to this state- 
ment ; it is literally true. The best 
insurance against such horrible dis. 
asters as that in Connecticut, is to 
better the class of men in control of 
the cars. 

In Omaha, Nebraska, they 
ing 
tricity-supply companies and the mu- 





are hay- 


a small war between the elec. 


nicipal authorities. The latter are 
endeavoring to force all the present 
This 


question, in one form or another, is 


overhead wires underground. 
continually coming up in the smaller 
cities, and it is rare that the simple 
criterion of common sense is applied 
It costs much 


to the situation. 


money to put lighting, power, tele- 
phone and other circuits in conduits. 
It is undeniably better to have them 
there. If they are put there all clee- 
tric service is made more costly, to 
repay the supply companies for their 
extra expense. Hence the citizens 


of the city that forces overhead wires 


-to seek the conduit must be prepared 


to pay for its wireless streets in larger 
telephone, light and power bills. Un- 
derground circuits are excellent, but 
expensive things, and the companies 
owning them will not, in general, pay 


too large a share of their cost. 





The town of Wabash, Ind., had, 
up to a few days ago, an acetylene 
plant—the first of its kind in the 


United States—for the municipal 
supply of that illuminant. = One 
night the plant exploded with @ 


tremendous report, leaving the town 
gasless and in the dark. While 
Wabash deserves some sympathy, 
it was about time for some place 

show, on 2 jarge scale, the capa 
bilities of acetylene. As an illumt- 
nant if compares unfavorably with 
electricity, but as an explosive it has 
the field largely to itself, 
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A New Water-Power Electric- 
Transmission Development 
in New York State. 

There has just been incorporated a 
company, known as the Empire State 
Power Company, for the development 
of the water-power of the Schoharie 
River, a swift stream flowing into 
the Mohawk River, near Amsterdam, 
x. Y. It is expected that 15,000 
horse-power will be developed and 
transmitted to the nearby towns. 

Four dams are to be built. The 
first will be located at what is now 
known as the Van Dorn water plant 
in the town of Glen, 
Fort Hunter. Ilere a new dam is to 
be built across the stream at the loca- 
tion of the old dam and of the same 
height, giving a fall of 20 feet. An 
electrical power generating plant is 
to be built here and the power 
it is planned will be transmitted to 
Fonda, Fultenville, Johnstown and 
(iloversville. 

The second dam will be further up 
the creek, at what is known as Scho- 
harie Falls. Here a fall of 40 feet 
will be obtained. Another generating 
plant will be put up at this point to 
supply Amsterdam with power and 
light. 

Two miles further up the creek the 
Bromley power will be put in use. 
Here the dam, as it is proposed to 
construct it, will give a fall of about 
45 feet. The power from this point 
is likewise to be transmitted to Am- 
sterdam. The largest piece of work 
of all will be that near Burtonsville. 
One mile above that old-time settle- 
ment a dam is to be built giving a 
fall of 85 feet. This will be the main 
plant of the four, and here 10,000 
horse-power is to be obtained. This 
supply of power it is proposed to 
transmit to Albany and Troy and to 
Cobleskill and other Schoharie County 
villages. 

In order to supply the creek with a 
steady flow it is necessary to obtain 
two immense storage reservoirs back 
in the Catskills, and this plan is now 
being put into execution. 

The first power plant will be con- 
structed at the Schoharie Falls. Opera- 
tions will be under way there within 
the next week. Engineers are now 
preparing plans and specifications and 
contracts for the excavations for the 
dam, raceways, etc., will probably be 
let within 10 days. It is expected to 
have the Schoharie Falls plant ready to 
supply electrical power on or before 
January 1, 1900. Thirty-five hun- 
dred horse-power will be furnished 
from this generating staticn. 

The officers of the company are as 


just above 


ELECTRICAL REVIEW 


follows: J. George Kaelber, of Roch- 
ester, president ; Samuel Bolton, Jr., 
of Lansingburg, vice-president; Wil- 
liam T. Mayer, Albany, treasurer ; 
Dewitt A. Devendorf, Fort Hunter, 
secretary. 

President Kaelber, than 
would be difficult to find a more ex- 
perienced promoter, has 
been at this undertaking 
with Mr. Devendorf for the past year. 
Mr. Kaelber, during the last 20 years, 
has been identified with leading elec- 
trical 
moting and operating many electric 
light and power plants throughout 
the United States. He 
ganizer and for years the president of 
the Beacon Electrie Company, oper- 
ating in ‘Troy and vicinity, and also 
of the Beacon Light Company, oper- 
ating at Chester, Pa., and extending 
to Philadelphia. He has also been 
the leading spirit of numerous other 
companies from Bangor, Me., to 
Vancouver, B. C., and is still largely 
interested in some of the most suc- 
cessful of these. 


whom it 


electrical 
work on 


companies, successfully pro- 


was the or- 


Street-Railway Consolidation in 
New York State. 

Mr. Anthony N. Brady is reported 
as admitting that operations looking 
to the consolidation of all the street 
railroads in Albany and Troy, N. Y., 
have been going on for some time 
and that he expects an 
consummation of the plan. It is be- 
lieved that the deal involves a num- 
ber of other properties in that section, 
including the Lroy & New England 
road as well as lines in Saratoga, Rens- 
selver, Washington and Warren 
counties, and some properties in Ver- 
mont, which will give the consoli- 
dated company a practical monopoly 
of street-railway trattic over a large 
territory. 


early 


Mr. Morgan’s Offer to Light St. 
Paul’s Refused. 

The dean and chapter of St. Paul’s, 
London, have concluded not to have 
the cathedral lighted by electricity. 
Mr. J. Pierpont New 
York city, offered to pay the cost of 
the installation of the electric plant. 
The redecoration of the cathedral, 
which is being done, will, it is assert 
ed, make electric lighting an artistic 
impossibility. 


Morgan, of 


It is reported in Trenton, N. J., 
that the Pennsylvania Railroad Com- 
pany has decided to build a trolley 
road that will have such connections 
and traffic arrangements as will make 
a continuous trolley line from Jersey 
City to Washington. The company 
is said to have made an agreement 
with the Trenton Street Railway 
Company, 


PERSONAL. 

Mr. Edward 8. Dimmock has been 
appointed general manager of the Bay 
Cities Consolidated Railway Company, 
of Bay City, Mich. 

Mr. Arthur Warren, of the West- 
inghouse Electric and Manufacturing 
Company, has returned from an ex- 
tended Kuropean trip. 

Mr. F. J. 
Eureka Electric Company, telephone 
manufacturers of Chicago, is visiting 
New York city this week. 

Mr. W. Bampfield has been ap- 
pointed general manager of the North 
American Telegraph Company, with 
headquarters at Kingston, Ont. 

Mr. J. G. White, of J. G. White & 
Company, the well known engineers 
and contractors of New York city, 
sailed for Europe last week, and will 
be away about a month. 


Kusel, president of the 


Mr. Charles W. Torrens, a member 
of the Winfield-Bowles Company, 
electrical engineers of London, Eng., 
is visiting the United States, and 
spent last week in Pittsburgh. 

Capt. Robert McCulloch. of St. 
Louis, who for many years was man- 
ager of the National Railway Com- 
pany, operating half a dozen street- 
railway lines, has resigned the new 
position of division superintendent, 
to which he was recently appointed 
under the recent consolidation. 

At a meeting of the directors of 
the Chicago Consolidated Traction 
Company, held last week, John M. 
Roach resigned his position as presi- 
dent, and was succeeded by Charles 
T. Yerkes. Warren F. Furbeck re- 
signed his position as vice-president, 
and L S. Owsley was elected to suc- 
ceed him. Mr. Roach, D. H. Loude- 
back and C. H. Marlowe resigned 
from the directorate, and their places 
were taken by John R. Walsh, B. B. 
Lamb and Harvey T. Weeks. Mr. 
Yerkes will, it is said, take active 
charge of the company’s affairs. 


Chicago Edison Company. 

It was rumored in New York city 
last week that the Whitney-Widener- 
Elkins syndicate was endeavoring to 
obtain control of the Chicago Edison 
Company and its allied interests, with 
a view to making a combination with 
the Union Traction Company, of Chi- 
cago. The report has not been con- 
firmed or denied by any one in 
authority in either company. 


The People’s Telephone Company 
voted last week to combine with the 
Citizen’s Telephone Company and the 
Eastern Telephone and ‘Telegraph 
Company, all of New York city. The 
three companies are independent and 
own charters but have constructed no 
lines. 
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Wall Street and the Electricai 
Stock Market. 
The features of the week in the 


stock market were the decline in 
money rates and the advance in stock 
The state of trade continues 


to be exceedingly active, the indus- 


values. 


trial companies are highly prosperous 
and railway traffic reflect 
these conditions. The money market 
has steadily grown easier during the 
week and bankers throughout the 
country continue to be lenders of 


returns 


money on stock exchange collateral. 
The dealings in the market toward 
the close of the week were unusually 
animated for this season of the year. 

On the New York Stock Exchange 
General Electric closed the week at 
123 bid and 124 asked, showing no 
change for the week. Metropolitan 
Street Railway of New York closed at 
206 bid and 207 asked. a loss of 2% 
points for the week. Third Avenue 
Railroad of New York closed at 185 
bid and 195 asked, showing no change 
for the week. 

On the Boston exchange American 
Bell Telephone closed at 345 bid and 
no asked price, a gain of 2 points for 
the week. Erie Telephone closed at 
no bid price and 98% asked, a gain 
of % point for the week. 

On the Philadelphia exchange 
Electric Storage Battery common 
closed at 145 bid and 155 asked, a 
gain of 5 points forthe week. Union 
Traction closed at 4134 bid and 42 
asked, a loss of 14 point for the week. 

On the curb or outside market in 
New York Electric Vehicle closed at 
108 bid and 110 asked, a gain of 8 
points for the week. Electric Boat 
closed at 29% bid and 30% asked, a 
gain of 12% points in the bid price 
for the week. 

Wall Street, August 19. 





A New Electric Manufacturing 
Company. 

The Scott-Janney Electric Com- 
pany, of Philadelphia, which was re- 
cently incorporated at Trenton, N. J., 
with a capital of $30,000,000, has 
elected a board of directors and, it is 
stated, will erect a large plant in 
Philadelphia at once. Among the 
directors are Messrs. Daniel O'Day, 
of Buffalo, N. Y.; W. Hl. Woolverton, 
of New York city; Gen. Frank 
Reeder, of Easton, Pa.; Gordon J. 
Scott and William S. Janney, of 
Philadelphia. : 





The Central Union ‘Telephone 
Company, of Indiana, has filed a mort- 
gage to cover $500,000 bonds. Last 
voted the 
this %500,- 


bonds to 


February the company 
issue of $6,000,000 and 
000 brings the issue of 
$4,000,000, 


21> eee 
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ELECTRIC RAILWAY NOTES. 

A syndicate of Chicago capitalists 
has been organized for the purpose 
of purchasing the lines of the Chatta- 
nooga electric street railway. 


The Kittanning & Ford City, Pa., 
Street Railway, which has been in 
course of construction since early in 
the Spring, has been completed from 
the Valley depot, at Ford City, to 
McCain, and regular trips have been 
made over the road since the mid- 
dle of August. 


The Wellston, Creve Coeur Lake & 
St. Charles, Mo., Railroad, which has 
just been completed from the city 
limits west to Lucas Lane, a distance 
of two miles, on the St. Charles Rock 
Road, has been opened to the public, 
together with Lucas Grove, the pres- 
ent terminus of the line. 

President Sam Devine, of the Chat- 
tahoochee, Tenn., Rapid ‘Transit 
Street Railway Company, announces 
that he will at once begin the erec- 


tion of an elevated street railroad 
from Chattanooga to the foot of 
Lookout Mountain. Eastern capi- 


talists are putting up the money. 

The Union Traction Company will 
build a line from Daleville, Ind., on 
the Muncie division, to Middletown, 
seven miles distant, and from Orestes, 
on the Elwood division, to Frankton, 
six miles. The company will have 
165 miles of electric railway in opera- 
tion by January 1, if present plans 
are not sidetracked. 


Elbridge J. Whitaker, of Wrent- 
ham; Charles E. Bibber, Rufus H. 
Sawyer, of Malden; H. A. Burgett, 
of Brookline, Mass., and others are 
forming a corporation for the pur- 
pose of operating a street railway, the 
corporation to be known as the lox- 
boro, Wrentham & Lake Pearl Street 
Railway Company. The proposed 
railroad, which will be four 
miles long, is to commence near the 
boundary line between Wrentham and 
Foxboro. in Wrentham, and to ex- 
tend through Wrentham to a point 
near Lake Pearl, its terminus. The 
capital stock of the company will be 
$35,000, 


about 


The Lebanon, Pa., Valley Railway 
and the Berks & Dauphin Turnpike 
Company have settled all the differ- 
ences that have existed between them 
over the right of way for oecupaney 
of the turnpike by the railway com- 
pany Avon Palmyra. 
$y agreement of counsel the turnpike 


between and 


company received $17,000 damages 


wnd the electric company must build 


w bridge across the creek west of 
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Annville for its railway. ‘This settle- 
ment insures the early construction 
of the Palmyra extension, making a 
continuous electric system of 16 miles. 
There are assurances that in a short 
time Womelsdorf and Hummelstown 
will be connected, making a con- 


tinuous system from Reading to 
Harrisburg. 
ae = 


A Large British Contract Awarded 
to American Companies. 

The contract for engines for the 
fine municipal system of street rail- 
ways in Glasgow, Scotland, has just 
been awarded by the authorities of 
that city to the E. P. Allis Company, 
Milwaukee, through Mr, F. A’ Lar- 
kin, the New York manager for that 
concern. 

The city of Glasgow is one of the 
few municipalities owning a complete 
system of street railways. Part of 
the system, which is of considerable 
magnitude, is under ground, and this 
tunnel has been 
worked by cable. ‘The contract for 
engines is for six units, aggregating 
15,000 horse-power. ‘These are to 
be direct-coupled to the generators, 


section heretofore 


for which a contract has also been 
awarded to the General Electric Com- 
pany, through Mr. W. J. Clark, the 
European representative of that cor- 
poration. 

It is pleasant to chronicle the suc- 
cess of American manufacturers in 
selling electrical machinery and en- 
gines in the very stronghold of the 
British engineering trade. 

--- 
The National Water Tube Boiler 
Company. 

The National Water Tube Boiler 
Company, of New Brunswick, N.J., 
has secured the support of a strong 
local syndicate, and will again enter 


the manufacturing field. The com- 


pany has recently changed hands, 
and the new directors of the com- 
pany are Hugh McKeag, Philip 


Weigel, Jr., Robt. J. Smith, P. M. 
Welsh, P. G. Polhemus, C. A. 
Schenck and Hugh Boyd. The offi- 
President, Hugh McKeag ; 


cers are : g; 
vice-president, P. G. Polhemus ; sec- 
retary and manager, C. A. Schenck ; 
treasurer, Philip Weigel, Jr. Mr. 
Schenck has been with the National 
Water Tube Boiler Company for 11 
latter part of 


years. During the 


that time he has been acting as man- 


ager. Mr. Schenck is a man of abil- 
ity, and is thoroughly acquainted 


with the workings of the business as 
a result of his wide experience, and 
will, no doubt, do much to improve 
the condition of the concern, 


ELECTRIC LIGHT FLASHES. 
The electric light plant at Browns- 
ville, Tenn, was destroyed by fire 

a few days ago at a loss of $5,000. 


At a meeting of the Oshkosh, Wis., 
Electric Light and Power Company, 
the following new officers were elected: 
President, H. B. Harshaw;  vice- 
president, George B. MelHilton ; 
treasurer, A. EK. Thompson; general 
manager, W. H. Huntington. Leander 
Choate was elected director in place 
of Mr. Paige. 

A new 100-barrel flouring mill is 
almost completed at Eagle Grove, 
lowa, built by the Roger—Fleming 
Milling Company. Power will be 
furnished to it by the Eagle Grove 
Electric Company by means of rope 
transmission. The Eagle Grove 
Electric Company will about Sep- 
tember 15 start a day circuit and 
furnish power to all industries. 

The Durham, N. C., Electric Light 
Company has received a three years’ 
contract to light the streets of that 
city. Under the new contract the 
company is to furnish the city 60 en- 
closed are lights at a monthly rental 
of $8.3513 for each light, or $6,000 
for the entire service. Kach light is 
to be of 2,000 candle-light-power and 
to burn all night, every night in the 
year. 

A syndicate, comprising Herbert 
S. Shaw, John W. Dobbie and N. T. 
Hurlbut, of Webster, Mass., and 
Hl. S. Pratt, of Worcester, has closed 
a long anticipated deal whereby they 
purchased the controlling interests 
of the Light and Power 
Company’s plant in Danielson, Ct. 
Mr. Shaw is superintendent of the 
local electric light plant, and Messrs. 
Dobbie and Hurlbut directors. 
The purchased plant is capitalized at 
$90,000. It will be entirely remodeled 
and improved. 


People’s 


are 


The annual meeting of the stock- 
holders of the Sebago, Me., Power 
Company was held at the office of 
C. F. Libby, First National Bank 
Building, last week. The important 
business of the meeting was the 
authorization of the board of directors 
to purchase the property of the 
Cumberland [luminating Company, 
and put under one management the 
Cumberland IHluminating Company, 
the Portland Electric Light Company 
and the Deering Electric Light, all 
to be controlled and managed by the 
Sebago company. The following di- 
rectors were duly elected: Frank W. 
Stockman, George W. Brown, Jesse 
Peterson, M. HL. Kelly, KE. B. Denison 


and W. F. S. Brown. At a subse- 
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quent meeting of the directors Geo, 
W. Brown was elected president anq 
M. H. Kelly, treasurer. 

The Genesee Power Company, 4 
corporation organized for the purpose 
of building an immense storage day 
in the Genesee River, near Portage, 
will build the new power dam at 
Mount Morris. The work will be 
rushed and the dam completed this 
Fall, if possible. The dam will cost 
about $40,000, as planned by the com. 
pany. Thestorage dam will cost about 
$3,000,000, and the company has 
three years yet in which to construct 
the same. As the new owners of the 
dam will look to the water-power 
users at Mount Morris for whatever 
income they will realize from their 
investment, it is probable that they 
will introduce as many new manu 
facturers in that place as can be SUUp- 
plied with water-power. 

sell aca 
Telephone Manufacturing in 
Japan. 

The manufacture of telephone ap- 
paratus has so far advanced in Japan 
that, with the exception of springs, 
for the supply of which foreign aid 
is still depended upon, all other 
necessary paraphernalia can be made 
at home at about one-half the cost of 
foreign goods, says /udusiries and 
/ron. At present, therefore, onlya 
very small portion of telephone appa- 
ratus is being imported. Foreign in- 
struments are used only in such places 
as Tokio and Osaka, where the tele. 
phone connections are in brisk de- 
mand. Again, when the Communica- 
tions Department is in need of a 
large supply for immediate use, it is 
obliged to patronize the foreign mak- 
ers, it being not easy to procure the 
supply of Japanese instruments with- 
in a short time in any large quantity. 
The manufacture is carried on both 
ut government and private shops, 
between which no particular differ- 
ence is noticeable regarding work- 
manship. It is thought in some cir- 
cles that to encourage the develop- 
ment of the industry, the govern 
ment shops ought to be closed, and 
greater patronage accorded _ private 
enterprises. There are in Tokio quite 
a number of such factories, of which 
only two or three are doing business 
ona large scale. There exist alsoa 
few in Osaka, as usual turning outa 
cheap and inferior quality. 

—""" 

The contract for building the Cop- 
lay, Egypt & Ironton, Pa., Railroad 
has been awarded to Hon. Hugh E 
Crilly, of Allentown, and he has al 
ready started work in Coplay. The 
road will be about three miles long. 
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Accumulator Traction at Ghent, 
Belgium.* 


Asbort article on accumulator trac- 
tion at Ghent is contributed to the 
RFlektrotechnische Zeitschrift by J. 
Zacharias, and is given in abstract 
below. The tram lines at Ghent have 
a gauge of one metre (393% inches), the 
length of track amounting to 17/% 
and that of the lines to 224% miles. 
There are several sharp curves and 
gradients up to fonr per cent. The 
tramways are worked entirely by 
means of accumulators. The charg- 
ing-station equipment comprises three 
water-tube boilers, three steam en- 
gines, each of 390 horse-power out- 
put, coupled by means of belts to 
three dynamos, giving each an out- 
put of 200 kilowatts at 250 volts ter- 
minal potential, besides two booster 
dynamos. 

There are 22 motor cars running 
and two in reserve, with 33 batteries. 
It is intended, however, to increase 
this number to 38, with 70 batteries, 
of which about one-fourth will re- 
main in reserve. The working day is 
from 6.50 A. M. until 10 p. M., the 
town possessing some 150,000 inhabi- 
tants. The cars are designed to seat 
22 passengers, standing room for a 
further 12 being provided. Each car 
is equipped with a battery of 108 
cells, made up of 12 boxes of nine 
cells, the total weight amounting to 
about two tons. Such a battery suf- 
fices to drive the car 30 to 36 miles 
on one charge, and since each car 
traverses about 70 miles daily, the 
batteries, as a rule, require changing 
once a day. ‘lhe normal speed at- 
tained by the cars in the town amounts 
to seven and one-half miles per hour, 
speeds up to 19 miles per hour being 
accomplished in the suburbs. 

The station where the spent bat- 
teries are taken out for recharging 
contains six sets of rails, each for 
eight batteries, which latter are placed 
in withdrawable boxes supported at a 
suitable height above the floor level 
on wooden trestles. At the end of 
the charging-room is situated a raised 
gallery for the switchboard, par- 
titioned off by a glass partition. 
Each battery has its own circuit, so 
that the switchboard is furnished 
with regulating resistances, switches 
and measuring instruments for 48 


; circuits, and almost covers the end 


In order 
to secure the utmost economy, the 
charging process is accomplished as 
follows: The charging is started with 
acurrent of 60 to 80 amperes, at 250 
volts pressure. When this current 


*The (London) Klectrical Engineer. 


wall of the charging-room. 
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has sunk to 45 amperes the voltage is 
increased, with the aid of the boosters, 
to 275 volts, and the current strength 
at the same time brought up to 45 to 
50 amperes. Then the charging is 
continued until the current has sunk 
to about 10 amperes. ‘The process is 
thus completed with two different, 
though constant, potentials. Of 
special interest in connection with 
the installation under notice is the 
construction of the accumulators. 
These are of the new system Julien 
type, which belongs to the modern 
Planté variety, and are arranged as 
follows: The positive electrode, in 
the form of a block built up of 
numerous layers of corrugated lead 


sheet, is enclosed in a vulcanized 
rubber cell 12% _ inches high, 


and possessing an area through its 
horizontal section of five inches by 
three and three-fourths inches. ‘The 
lead sheets are perforated for the re- 
ception of the negative electrodes. 


aed 





FreiGHT Motor-Car ON A GERMAN 
ExLectric Roan. 

The latter are of cylindrical or pris- 
matic form. In the construction of 
a positive electrode about 120 sheets 
of lead are employed, which are so 
superimposed that the corrugation of 
successive sheets cross, whereby nu- 
merous channels possessing very con- 
siderable surface are created, so that, 
in a space possessing an area through 
its horizontal section of four and one- 
half inches by three and five-eighths 
inches and nine and one-half inches 
depth, about 7,000 square inches of 
active surface are present. At the 
four corners of the block the plates 
are held together by means of lead 
fillets. The negative electrodes con- 
sist of perforated lead piping, which 
contains the negative active mass in 
the form of porous spongy lead, so 
that its volume the correct 
proportion to the peroxide of the 
positive Planté electrode. The nega- 
tive prisms are protected by means of 
a perforated vulcanized rubber insu- 
lating jacket, besides being provided 
with vuleanized rubber shoes to pre- 
vent short circuits. 

The author has had an opportunity 
of observing the behavior of this 
type of accumulator under actual 


bears 
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conditions of working, besides having 
had experience in regard to its manu- 
facture. With 
amounting to 55 pounds, including 
acid, a capacity was obtained of 300 
ampere hours in 20 hours with 15 
amperes; 250 ampere hours in five 
with 50 amperes. This high 
efficiency is due solely to the original 
method of construction, which enables 
of such a large active surface being 
obtained. While, for instance. or- 
dinary ribbed plates possess 85 square 
inches, or at the most 110 to 130 
square inches of positive active sur- 
face per pound of weight of the elec- 
trodes, the block accumulator, on the 
other hand, has 320 square inches. 
One of the chief advantages claimed 
for this new type of construction con- 
sists in the great elasticity and free- 
dom of expansion common to indi- 
vidual corrugated lead sheets com- 
prising the positive block. The 
disposition and insulation between 
the electrodes of different polarity are 
extremely simple. The positive elec- 
trode rests upon the buttom of the 
vulcanized rubber cell, while the 
negative prisms are effectively pro- 
tected against the possibility of 
short-cireuits by the jacketing of vul- 
canized rubber already mentioved. All 
the prisms belonging to one cell are sol- 
dered above toa lead fillet, which rests 
upon glass tubes placed upon the upper 
surface of the positive electrode, so 
suspending the prisms. Any flakes of 
spongy oxide which may deposit them- 
selves on the floor of the cells can not 
cause a short-circuit, since the lower 


a weight of cell 


hours 


ends of the negative prisms are en- 
closed by shoes of vulcanized rubber 
one inch indepth. This construction 
also enables rapid cleansing of the cells. 
Besides for the working of the tram- 
ways at Ghent, the new Julien accu- 
mulators are employed upon the 
Belgian State Railway to drive a 
motor-car at a speed of 55 to 65 miles 
in the hour. 
plished 5,000 car miles the batteries 
used at Ghent wppeared to be in an 
excellent state of preservation. 
-<- 

Street Railway Association of the 

State of New York. 

The Street Railway Association of 
the State of New York will hold its 
annual convention at Ithaca, N. Y., 
on September 12. 


After having accom- 


er = 

An American company has shipped 
to the Government at St. 
Petersburg 200 cases of aluminum to 
be used as conductor lines for an 
electric controlled by the 
Imperial Government. 


Russian 


railway 
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A German Freight Trolley Car. 
Some attention has lately been given 
to the possibilities 
lines as feeders to 
and the 
says the Railroad Gazette, may be 


of using electric 
steam railroads, 


following from Germany, 
suggestive of how, in special cases, 
this may be done: 

The illustration shows a motor-car 
in use on the Aibling—Feinbach elec- 
tric line in Germany for freight 
service. This line branches off from 
the main line of the Bavarian State 
Railroad at Aibling Station, and is 
of the standard gauge, so that the 
cars in the latter 
switched in on the electric line. 
line is about eight English 
long, with a maximum grade of 1.7 
ver cent, and a minimum curvature 
of 984 feet radius. The track is laid 
with 45-pound steel 
ties at 33-inch centers. 


ean be 
The 


miles 


use on 


rails on cross 

The freight motor-cars are equipped 
with two motors each, enabling them 
to haul three of the 15-ton freight 
cars in use on the state railroads, 
fully loaded, at a speed of 1214 miles 
an hour. 

‘These cars have a carrying capacity 
of five tons. They are built on strong 
channel iron frames, and supported 
on ellipticai springs. The axles are 
of nickel steel with three and three- 
fourth-inch journals, and the wheels 


are steel tired with wrought-iron 
centers. The cars are equipped with 


hand brakes only, with a pair of shoes 
on each wheel. stations 
on the line are arranged for the ac- 
commodation of passengers as well 
as freight, having besides the wait- 
ing-room also a freight office. The 
stations have telephone connections 
with the central station. 

Except at the terminals there are 
no station attendants on regular duty, 
the receiving and dispatching of 
freight being attended to by private 
parties engaged in other business, 
who act as freight agents only when 
their services are needed and receive 
their pay on a commission basis. 

The amount of freight handled 
varies with the seasons of the year, 
but shows a steady increase. During 
last year there were handled about 
2.500 carloads, among which were 
15,000 tons of lumber, 4,500 tons of 
grain, the same amount of brick and 
about 3,000 tons of coal. Besides 
the freight transportation the line 
maintaing a regular passenger service 
with ordinary motor-cars, and carries 
also the mail. 


The seven 


oe 

President John E. Hudson, of the 
American Bell Telephone Company. 
has been elected a member of the cor- 
poration of the Massachusetts Insti- 
tute of Technology, of Boston. 
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Telephone Hews 
...and Comment 


In about a month Carrollton, Ky., 
will have long-distance telephone con- 
nection. The line to Madison will 
be completed by that time. 


The American Telegraph and Tele- 
phone Company expects to allow talk 
Paul and Chicago by 
The rate for a five-min- 


between St. 
August 20. 
ute conversation will be one cent per 
mile, as the crow flies, to all eastern 
points. 


The Colorado Telephone Company 
is overhauling the line between Cen- 
tral City and Black Hawk and increas- 
ing the lines between Central City and 
Denver. <A copper circuit now con- 
nects Denver with Leadvilie via 
Georgetown and Central City. 


Mr. J. W. Waller, manager of the 
Henderson, Ky., Telephone and Tele- 
graph Company, writes to the ELEc- 
TRICAL REVIEW that the recent report 
that his company had been sold to 
the Cumberland Telephone and Tele- 
graph Company is false. 


The Syracuse, Rochester & Lake 
Ontario Telephone Company, to oper- 
ate in Syracuse, Rochester, Oswego, 
Auburn, Geneva and intermediate 
places in New York state, has been 
incorporated. ‘The capitalization is 
$100,000, and the directors are Sher- 
man K. Bishop, Alvin B. Bishop, 
A. M. Graham, of Clyde; Jacob 
Strauss, Wm. Scott, C. H. Towlerton, 
of Lyons, and E. S. Bishop, of Rhine- 


beck. 


A certificate of reduction of the 
capital stock of the Pacific Postal 
Telegraph-Cable Company, of New 
York city, from $1,000,000 to $100,- 
000, was filed last week with the Sec- 
retary of State. The amount of the 
company’s capital actually paid in is 
$1,000,000, and the liabilities are less 
than $5,000. Among the directors 
are R. V. Dey, John W. Mackay, 
William H. Baker, Charles R. Hos- 


mer and A. B. Chandler. 


The Bristol, Va., Telephone Com- 
pany has purchased the lines of the 
Nolanchucky Telephone Company in 
East Tennessee. ‘These lines extend 
to various towns and villages in Sulli- 
van, Carter, Washington, Green and 
Hawkins counties, Tenn., and con- 
stitute a valuable addition to the com- 
pany’s lines. The Bristol company 
now has connection through to Mor- 
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ristown, 100 miles south, and will ere 
long have connection with Roanoke 
on the east by a special arrangement 
with the Virginia & Tennessee 'Tele- 
phone Company at Pulaski. 


The Gainesboro, ‘Venn., ‘Telephone 
Company have let the contract for the 
extension of their line from Crossville 
to Whitwell, a distance of 66 miles, to 
be completed within 60 days. They 
are also arranging to put in an ex- 
change at Crossville. The Gainesboro 
exchange is giving excellent satis- 
faction. This line now gives connec- 
tion with Nashville, Chattanooga and 
Knoxville, as well as all the neighbor- 
ing towns, and gives an_ excellent 
service. 


Articles of incorporation have been 
filed for a new American District 
Telegraph Company, with the local 
officers of the Western Union Tele- 
graph Company as_ incorporators. 
The name of the new company is the 
American District Telegraph Com- 
pany of Minneapolis. ‘The incorpo- 
rators are I. McMichael, J. Levin, J. 
P. Cassidy, W. A. Rudd and E. F. 
Young. The capital of the company 
is $200,000. The company is con- 
nected with the American District 
Telegraph Company, of New York, 
and is believed will establish similar 
services in all the large cities of the 
country into which the telegraph 
company enters. It is not expected 
that the local company will attempt 
to monopolize the business or drive 
the old American District Telegraph 
out of the field, for the incorporators 
think there is sufficient business for 
both concerns. 

= i 
Owensboro Harrison’ Telephone 
Company Not Sold. 


To THE Epiror oF ELECTRICAL REVIEW : 


In the issue of the ELEcTRICAL 
Review, dated August 16, 1899, 


there appeared an item under the 
head of ‘**Telephone News and Com- 
ment,” which stated that this ex- 
change had been sold to the Cumber- 
land Telephone and Telegraph Com- 
pany. 

As such a statement is utterly with- 
out foundation in fact, we 
respectfully ask that you retract the 


most 
article, giving your correction such 
prominence as the original misstate- 
ment had. 

This exchange has more subscribers 
than it has ever had, and has just 
completed over 100 miles of toll lines 
with contracts out for 50 miles of 
additional lines. 

Owensboro Harrison Telephone Co., 
T. A, PepLey, Manager. 
Owensboro, Ky., August 19. 


OUR CANADIAN LETTER. 
3ADDECK, N. S.—It is probable 
that an electric light plant will be 
installed here. 

WROXETER, ONT.—A movement is 
on foot to seeure the installation of 
an electric light plant. 
JOHNS, QuE.—A 
raise $20,000 to install an 
light plant was defeated recently. 

MonrreaL, Que.—The Montreal 
Street Railway Company have decided 
to equip their cars with fenders. 


St. by-law to 


electric 





Orrawa, Onvt.—It is again stated 
that the Ottawa Electric Railway 
Jompany will build a line to Rock- 
liffe Ranges. 

Rat PorTaGe, ONT. —A new com- 
pany, promoted by D. C. Cameron, 
has made a proposition to the town 
for street lighting. 


Vicrorra, B. C.—The electric light 


station will be enlarged and = an 
additional plant put in, under 
the supervision of Engineer C. H. 
Topp. 


MONTREAL, Que.—The Montreal 
Street Railway have purchased the 
right of way, with a view to building 
a line round the mountain to West- 
mount. 





Kinaston, Ont. —The Kingston 
Electric Railway Company next Win- 
ter will erect at Lake Ontario park, a 
pavilion capable of seating 1,500 
persons. 

WATERLOO, ONT. J. Stewart 
Clark has written to the Council re- 
garding the proposed construction of 
an electric railway between Waterloo 
and Port Colborne. 

SHAWVILLE, QuE.—Robert Sur- 
tees, civil engineer of Ottawa, has 
estimated that the cost of a water- 
works system for this town at $11,- 
000 and an electric light plant at 
$4,000. 





RENFREW, ONT.—The Renfrew 
Electric Light and Power Company 
is being organized, with capital stock 
of $50,000. ‘The company propose to 
develop the water-power of the 
Bonnechere River. 

Harireax, N. S.—F. A. Huntress, 
manager of the Lalifax Tramway 
Company, has returned from a trip 
to the West Indies where he was 
looking over the field, with a view to 
securing street railway franchises. 

ALMONTE, ONT.—-A_ by-law to 
raise $30,000 by debentures for the 
purpose of installing a civic electric 
light plant, has been given its second 
reading in Council. The ratepayers 





Vol. 35—No, 8 


will vote on the question on Septem. 
ber 25. 

ORILLIA, OntT.—The Engineeriny 
Contract Company, of New York, 
through its Canadian agency, haye 
been fighting on the proposed power 
transmission scheme, with a view of 
taking over the contract abandoned 
by the Central Construction Com. 
pany. 

ArMprIOR, ONT.—R. Anderson, of 
Ottawa, has submitted to the Couneil 
a proposition to establish an electric 
light plant, building a power house 
at Galletta, and it is expected that 
he will be given the contract and 
commence work on his proposition at 
once. 

QUEBEC, QUE.—The British Ameri. 
can Pulp and Paper Company, con. 
posed of Rt. Prefontaine, of Montreal: 
Jules Tessier, of this city, and others, 
propose constructing an electric rail. 
way from a point on the Lake St. 


John Railway, round the lake to 
Roberval, with branch lines. 
HAMILTON, ONT. —The Cataract 


Power Company have taken over the 
Hamilton & Dundas Railway, and will 
likely commence at an early date the 
construction of a line to Guelph. 
The company also contemplate the 
construction of the Hamilton, Ap- 
caster & Brantford Railway. 
Woopstock, Ont.—Dr. S. Litter 
Ickes, of the firm Ickes & Armstrong, 
street railway promoters, Harrisburg, 
Pa., was again in this city last week 
in connection with the project to 
construct an electric railway, connect- 
ing Woodstock with the neighboring 


towns. It is expected that the first 
line will be built to Hickson and 
Kmbro. J. A.C. 


Montreal, August 19. 
Sa I sn 
The U.S. Cable Steamer ‘ Hooker” 
Badly Damaged. 

The United States cable ship 
“* Hooker,” which was described in the 
EvectricAL Review of April %, 
1899, went ashore on a reef in the 
northern passage of Corregidor Har 
bor, in Manila Bay, and is still fast 
and is discharging her stores, in a 
effort to lighten her. 

The combined efforts of the gunboat 
‘«‘ Yorktown,” the cruiser *‘ Baltimore” 
and a number of tugs to float her 
have thus far been fruitless. 

The former Spanish 
‘* Kspafia” is also assisting in the work, 
but up to the last telegraphic advices 
their efforts had been unsuccessftl. 
The ‘“‘ Hooker” is said to be badly 
damaged and her hold is full 
water. 


gunboit 








in 
tr 


pa 
he 








em- 


ring 
ork, 
lave 
wer 
y of 
ned 


om- 


, of 
neil 
tric 
use 
that 
and 
D at 


1! 
OM 
eal: 
1eTs, 
rail- 


Tact 
the 
will 
the 

Iph. 
the 
An- 


itter 
ong, 
urg, 
veek 
to 
iect- 
ring 
first 
and 
y 


boat 
ore” 
her 


oat 
‘ork, 
vices 
sful. 
yadly 


1 of 








Angust 23, 189° 


Some Business Aspects of Electric 
Traction. 

The profitable radius of action of 
Jocal transportation systems is limited 
by the time factor to an hour and a 
half between the inner business zone 
of a city and its outer residence zone, 
and in the case of horse cars this 
time limit implies a distance of nine 
miles, says Mr. W. J. Clark in Cas- 
sier’s Magazine. It must be noted 
that the area of the inner or business 
zone may vary within very wide limits, 
as we may see Clearly in the case of 
London, where the tram cars are re- 
placed by omnibuses over a central 
area of about nine square miles, thus 
marking off what would be called, in 
the case of any other city, the strictly 
urban from the suburban districts. 

If we now turn to the modern 
electric trolley car, we can see at once 
how its profitable radius of action has 
been extended within our time limit 
of one hour and a half. Its speed is 
no longer controlled by the consider- 
ation of wear and tear on horses, and 
there is practically an inexhaustible 
supply of propulsive power. Nearly 
all trolley cers now in service weigh 
at least 20,000 pounds empty, or, with 
60 seated 30,000 
pounds. These cars. equipped with 
two motors, make an «average speed 
of from 8 to 10 miles an hour in 
streets not crowded with vehicular 
raffic, and a speed of 15 to 18 miles 
an hour in comparatively unimpeded 
suburban thoroughfares. In an hour 
and a half these cars will run a dis- 
tance of 18 miles, or double the 
speed of a horse But, doub- 
ling the diameter gives us four times 
the area, so that if we substitute 
trolley cars for horse cars on any sys- 
tem, preserving the same time limit 
as before and extending the tracts 
to meet the new conditions, we shall 
give the same accommodation to four 
times as many people. 

Other important consequences fol- 
low from raising the limit of speed 
and increasing the amount of propul- 
sive power which can be applied to 
each car. 
able cars can be more easily massed 
to catch the tide of travel, as it flows 
iuwards in the morning and outwards 
in the afternoon. ‘T'rolley cars travel 
fast enough to produce a feeling of 
mental exhilaration, which is absent 
from, or scarcely felt by, passengers 
in horse cars. The result is that 
trolley attract a far 


passengers, Over 


car. 


Larger and more comfort- 


cars larger 


“amount of what may be called optional 


patronage than ever horse cars could 
have done. 


The large trolley car, with its fine 
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upholstery and smooth riding, and 
with its cheap fares for comparatively 
long distances, offers positive induce- 
ments to those to travel who might 
otherwise stay at home, and more per- 
sons go shopping or visiting, or to 
We 
see the best example of this optional 
patronage in the free use of the open 
cars throughout the hot Summers in 
the United States, when mothers take 
their young children to catch the cool 
breeze made by the motion of the ear, 
and persons of all ages and both sexes 
enjoy trolley rides almost as much as 
they would sleigh rides in the Winter. 

It follows. therefore, that the in- 
crease in gross receipts of trolley cars 
over horse cars is accounted for chiefly 
under two general heads ; first, by the 


theaters or places of recreation. 


turned or handled in a very narrow 
space. The tread is 59 inches, or a 
little more than the standard, making 
the vehicle very stable laterally. 


Steering is accomplished by the 


forward wheels, the two motors 
being geared to the rear wheels. 
These motors are of two kilowatts 


capacity each, and give the vehicle 
a speed of 10 miles per hour as a 
maximum. The 
ranged for three speeds ahead and 
one backwards. 


controller is ar- 


The accumulators are carried in the 
box over the rear axle and also under 
Their capacity is 
sufficient to operate the vehicle over 
25 miles of level macadam 
Electric — side lights, 
operated from the battery, are pro- 


the driver's seat. 


road on 


one charge. 

















A New AMERICAN TyrPE OF ELECTROMOBILE BROUGHAM. 


increase in the contributory area of 
population within the same time limit; 
and, secondly, by the increased facili- 
ties and inducements offered to 
tional travelers. 

a lip 


A New American Electromobile. 


op- 


Notwithstanding the greater inter- 
est and activity in electromobile 
circles abroad, some of the new 
American types of these vehicles 
are representative of the most ad- 
vanced engineering and 
design. The brougham illustrated 
herewith is, primarily, a vehicle for 
private use, and is marked by great 
beauty of proportion as well as by 
careful attention to structural details. 

The brougham is provided with 
solid rubber tires on both front and 
rear wheels, the former being 36 
inches in diameter, and the latter 42 
inches. The wheel base is only 80 
inches, sufficient to assure stability, 
yet permitting the 


esthetic 


vehicle to be 


vided, as well as an alarm gong under 
the forward part of the brougham. 
A combination voltmeter and am- 
meter on the dashboard shows the 
driver at a glance the condition of 
the battery. 

The vehicle seats two passengers in 
addition to the driver and footman, 
and weighs, complete, 4,000 pounds. 
It is made by the Riker Electric 
Vehicle Company, Brooklyn, N. Y., 
which is largely extending its works 
for the manufacture of electromobiles. 

-—->-+ - 


Further Data Wanted. 


Reporter—‘‘ The name of that man 
on the West Side who was struck by 
lightning is Brzinslatowskiwicz.” 

Assistant City Editor—‘‘ What was 
his name before he was struck by 
lightning ?”—Chicago Tribune. 

a" ‘ 

The Ward Electric Supply and 
Construction Company,of 133 William 
street, New York city, has made an 
assignment to Isaac W. Ullman. 
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The La Bella Mill Water and 
Power Company’s Plant. 
One of the most important recent 
additions to the mining plants in the 
Cripple Creek district in Colorado is 
the new power plant of the La Bella 
Mill Water and 
which was opened officially on August 
19. The plant is situated in Gold- 
field, and adds to that little city the 
most imposing building in the dis- 
trict, for the built 


Power Company, 


structure is 


entirely of masonry and_ steel, is 
fireproof throughout, and is very 
complete in its appointments. The 


building covers a space of about 10,- 
000 square feet, while the roof ridge 
is some 50 feet above the ground. 
Close to the building stands the steel 
stack, 210 feet high from the bottom 
of the flue, the steel portion stand- 
ing 190 feet above the masonry, with a 
capping 12 feet in diameter. Though 
built of steel, the 
self-supporting, and there are no guy 
wires or detract 

slender The 
foundations alone give the power to 


stack is wholly 


rods to from its 
appearance. massive 
resist the heavy winds which are so 
prevalent at these mountain altitudes. 

The La Bella plant will be 
to operate the 
Creek and Goiden Circle railroads in 


used 
Florence «& Cripple 


the district and to supply power, 
water and light to the mines, mills, 
samplers, etc., near by. ‘The ma- 
chinery for these manifold purposes 
must needs be complete, and in this 
case no expense has been spared to 
procure the best obtainable. In the 


installation of the machinery many 
novel features are to be fonnd, and 
these will contribute in no small way 
to the efficiency and the economy of 
operation. 

In the boiler-room are six large 
boilers of the Babcock & Wilcox type, 
arranged in three batteries. 
boilers are capable of supplying the 


These 


engines with steam for 3,000 horse- 
power, under normal conditions, and, 
should the service require, they can 
deliver steam for 4,500 horse-power. 
These boilers are arranged in a novel 
manner, for instead of being con- 
structed 
foundations, as 
be done, they are mounted on ele- 


directly upon masonry 


would ordinarily 


vated steel beams and a 


thus left underneath all the 
Instead of carrying the smoke and 


space is 


boilers. 


gases to the stack over the boilers, in 
the usual way, they are carried down- 


ward into this basement space left 
beneath the boilers and thus taken to 
the stack. The space above the 


boilers is thus left perfectly clear and 
nothing is visible in the boiler-room 
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to indicate the 
The heat and 
large flue is thus done away with in the 
boiler-room, while the space above the 
boilers is entirely clear for the steam- 
pipes and valves, and these are readily 
A further use is made of 
the basement under the boilers in the 
handling of ashes. Instead of draw- 
ing the ashes from the fires into the 
boiler-room, they are dropped into 
the basement to an ash conveyer and 
are carried directly to the cars on the 
track on the outside of the building. 
The coal for the plant is likewise 
handled automatically, and without 
the usual dust and dirt in the boiler- 
room. ‘The coal is dumped from cars 
on an elevated track directly into the 
steel coal-bins. These bins are in- 
verted pyramids supported from the 
roof, the coal being dumped through 
the roof into the bins. From the bins 
the coal falls into a weighing device, 
which in turn drops the coal to the 
automatic stokers, all the feeding 
of the coal being accomplished by 
gravity. The stokers are of the Bab- 
cock & Wilcox type, having an end- 
less chain grate. After the reception 
of the coal from the bins it is fed to 
the fires as the service may require it, 
and 
con- 


presence of a flue. 
the obstruction of the 


accessible. 


carried on 
basement 
nor ashes are 


ashes are 
into the 
veyer. Neither coal 
handled in the boiler-room, which is, 
therefore, perfectly clear and free 
from all dirt. An interesting feature 
of the automatic stokers is that one 
attendant takes care of the six large 
boilers even when the plant is carrying 
the heaviest load. 

Next to the 
pump-room, and in addition to the 
pumps for supplying the plant’s re- 
quirements, provision has been made 
for furnishing water to the railroads, 
mines, mills and other 
Underneath the pump-room is a deep 
which is located the 
Next the economizer- 
room is a well appointed bath and 
toilet-room for the use of employés. 

Extending the full length of the 
both the 
pump-room, is the 
engine-room; this room is 110 feet 


and the 
dumped 


boiler-room is the 


consumers. 


basement in 
economizer. 


building, and adjoining 


boiler-room and 
long and 45 feet wide and contains 
a large compressor and three large 
The com- 
bined engine capacity is 3,000 horse- 


engines, driving dynamos. 
power. Over the entire engine-room 
is a powerful traveling crane, capable 
of lifting any piece of machinery in 
the plant; 
is made to extend out 


design this 
of the 
building and overhang the railroad 


by a novel 
crane 


track and wagon road, so that any 
piece of machinery is readily trans- 
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ferred to any portion of the engine- 
room. One of the 
features of the engine room is the 
large air compressor. This is of 
the Ingersoll-Sargent make and_ is 
driven by an Allis—Corliss engine. 
The compressing cylinders and the 
steam cylinders are both compound 
and the steam cylinders are con- 
densing. The high-pressure air cy- 
linder has a diameter of 22 inches, 
while the low-pressure cylinder has a 
diameter of 40 inches, both having a 
stroke of 48 inches. The capacity of 
the compressor being some 5,000 feet 
of free air per minute, 50 drills could 
ordinarily be operated, and even at 
this high altitude of 10,000 feet above 
sea level, 35 drills can be operated. 
This compressor supplies air directly 
toa large number of producing mines; 
in one direction a pipe line to the 
Victor mine extends a mile, while a 
mile in the opposite direction is the 
Granite mine, also supplied through 
a pipe line. There are also pipe lines 
to the Golden Cycle, Gold Knob and 
other properties. The output from 
the drills operated by this compressor 
will therefore exceed 1,000 tons per 
day. 

Adjoining the compressor are the 
large engines coupled to the dynamos. 
The electric power will be used to 
operate the Florence & Cripple Creek 
Railroad, from Alta Vista to Cripple 
Creek, and the Golden Circle Rail- 
road, from Victor to Cripple Creek 
via Vista Grande. The surplus power 
will be used to operate the hoists. 
pumps, compressors, crushers, etc., 
in mines, mills, samplers,  etc., 
throughout the district. The engines 
are of the horizontal type and are 
compound condensing. The normal 
capacity of each engine is 750 horse- 
power; they are, however, capable of 
supplying 1,100 horse-power each 
when occasion demands. The engines 
were built by the McIntosh-Seymour 
Jompany, of Auburn, N. Y. The 
main shaft of the engines carries 


conspicuous 


the electric generators, this shaft 
being 16 inches in diameter. The 


arrangement of each engine is such 
that part of the engine can be oper- 
ated while the other part is being 
cleaned or repaired; that is, the 
engine is practically a double unit, 
which may be subdivided. The 
cylinders of these engines are 18 
inches in diameter for the high press- 
ure and 40 inches in diameter for the 
low pressure. The generators were 
built by the General Electric Com- 
pany. They are of the latest type 
and generate three-phase alternating 
current, at 60 cycles. 
is 6,600 this 


The pressure 


volts, being carried 


directly on the generator, and re- 
duced to 440 volts by a transformer 
used. There are many 
novel features in connection with the 
engines and among the number is the 
oiling arrangement. When an engine 
is started the oil is automatically 
turned on and immediately flows to 
all parts of the engine requiring 
lubrication. Thus the service of 
attendants is not required for this 
and, in addition to this saving of 
labor, all oil is caught in receptacles 
and automatically returned through 
filters to the supply tanks to be used 
over again, and very little oil is 
wasted. The capacity of each unit of 
engine and generator is 1.100 horse- 
power. ‘The guarantees of economy 
made on these engines and generators 
are said to have been the highest ever 
made. 

The steam piping also exhibits 
many unusual features of design, for 
it is so arranged that any pipe can be 
removed for repairs, or any part shut 
off for inspection, without disturbing 
the operation of the plant. The en- 
gines are located within 10 feet of the 
boilers and the piping required is 
therefore very short, so the losses of 
heat are reduced toaminimum. The 
exhaust piping is likewise very short, 
offering very slight resistance to the 
outlet from the engines to the con- 
denser. The condenser is of the ele- 
vated siphon type, and has the pecul- 
iarity of separating the air from the 
water and pumping each separately. 
The fact that condensing machin- 
ery is used is of itself one of the nov- 
elties of the plant. It is usually the 
custom to use condensing machinery 
only where there is an abundant sup- 
ply of water, as the amount of water 
required for condensing is from 25 to 
30 times that required for non-con- 
densing. In the La Bella plant the 
water is used over and over again, 
and is cooled between each successive 
use. For the purpose of cooling the 
water there is erected a large cooling 
tower. ‘The water is then returned 
to the condenser. This cooling tower 
is 1L0 feet long, 20 feet wide and 20 
feet high, and is mounted on an ele- 
vated piece of ground near the build- 
ing. Owing to its elevated position 
the top of the cooling tower is about 
40 feet above the engine-room floor. 
Water is pumped to the top of this 
tower and allowed to fall by gravity, 
and on the way it loses heat by con- 
tact with the air. By the use of the 
cooling tower and the economical ma- 
chinery, condensing permits 50 per 
cent of the coal to be saved. 

With the automatic coal feeding 
and handling of .coal, the continuous 


wherever 
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cooling of the water, the automatic 
oiling, the abstracting of heat from 
the smoke and gases, together with 
the high class of machinery and its 
economical arrangement, the La Bella 
company’s plant represents the most 
advanced state of power-house design. 
ing, and is one of the most complete 
and economical stations in the world, 

The complicated problems, which 
the utilization of energy in these 
manifold forms presented, necessj- 
tated the employment of a special 
staff of engineers. 
mers was retained as consulting 
engineer and the designs were pre- 
pared and the work executed under 
his immediate supervision. 


-_>- -—___ 
INDUSTRIAL NEWS. 


Mr. A. O. Schoonmaker, the well 
known mica manufacturer, of 158 
William street, New York city. states 
that his name has been used by the 
‘*mica trust” without authority and 
that he has no connection whatever 
with it. 

The Babcock & Wilcox Company 
is reported to be negotiating for a 
$300,000 tract of land near Bayonne, 
N. J., on which fireproof buildings, 
costing over $1,000,000, will be 
erected. ‘The new plant will employ 
more than 1,000 men. 


Individuality is a part of success. 
It follows in advertising as in more 
subdued business methods. The 
Central Electric Company, Chicago, 
has decided to have something addi- 
tionally distinctive of the firm appear 
in allits ‘‘ads..” hence its firm signa- 
ture will be in its own form of ‘old 
English” type. Inasmuch as this 
firm’s advertising is strictly as facts 
exist, this peculiar form of type will 
permit discriminating and busy buy- 
ers to easily find the ‘* Central’s” 
announcements and learn of such 
electrical material as is thoroughly 
reliable and up to date, with the cer- 
tainty of the promptest shipments. 


The Joseph Dixon Crucible Com- 
pany, Jersey City, N. J., have issued 
acatalogue entitled ‘* Dixon’s Graph- 
ite Productions,” contained in a cover 
lithographed in colors. The cover 
stock has a rough surface resembling 
canvas in texture, and the color work 
is equal if not superior to the best 
French productions of this character. 
The various products of the Dixon 
plant are clearly illustrated and con- 
cisely and_ intelligibly described. 
Besides a solid belt dressing the Dixon 
specialties here enumerated include 
boxes of standard or special sizes for 
baking carbons, lamp tilaments, etc.: 
ground graphite in any degree of fine- 
ness, graphite resistance rods and 
devices up to two inches diameter and 
12 inches length, varying in resistance 
from one ohm to 1,000,000 obms, 
and graphite for lamp cement and 
battery plates. The catalogue collec- 


tion of an electrical manufacturer is 
incomplete without the new J)ixon 
catalogue. 


Mr. L. L. Sum., 
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An Irish Conductor Stops a Trolley 
Car. 
{From the Mechanical Enyineer.} 

A rather extraordinary accident 
occurred on Sunday last on one of 
the Dublin electric tram cars, which 
rather suggests the desirability of 
some safety device to prevent the 
inadvertent or accidental use of the 
cord attached to the trolley pole by 
passengers or other unauthorized per- 
sons. It seems a passenger who was 
on the top of the car was desirous of 
alighting, and asked the conductor 
to stop. The latter, who was busy 
collecting the fares, requested the 
passenger to pull the bell-cord, but 
hein error pulled the rope attached 
to the trolley pole, and apparently 
did it in so clumsy a manner that it 
became displaced and struck the 
guard wires, breaking them and cans- 
ing the broken ends to fall among 
the passengers on the top of the car. 
Owing to these wires making contact 
with the conductor three of the pas- 
sengers suffered an extremely serious 
shock, being rendered 
for several hours, and necessitating 
their being conveyed to the hospital. 
The passenger unwittingly 
brought about the occurrence was 
hauled before the magistrate on the 
charge of unlawfully interfering with 
the wires, but the charge was dis- 
missed by the magistrate on the 
ground that the tramway company 
were to blame in not having a man 
constantly in charge of the trolley 
ropes. ‘The occurrence goes to show 
how easily a serious mishap may be 
brought about, and the point is one 
to which electrical car companies 
would do well to pay some attention, 
with a view to preventing any acci- 
dental repetition of such an ocecur- 
rence as the one under notice. 
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The American Electrical Works’ 


Clambake. 

Invitations have been issued for the 
twenty-first annual Rhode Island 
clam dinner tendered to the electrical 
fraternity by Mr. Eugene F. Phillips, 
general manager of the American 
Electrical Works, of Providence, R. I. 
The dinner will be given at the Pom- 
ham Club, on Saturday, September 9, 
at two o’clock in the afternoon. A 
luncheon will be served at 11.30 4. M. 

Mr. Phillips is noted for doing nice 
things in unusual ways. He cleverly 
illustrates the prosperity of the Amer- 
ican Electrical Works, and his disdain 
of the precious metals by printing his 
invitations on sheets of copper four 
by six inches in size. With copper 
as high and as scarce as it is now, this 
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looks like reckless extravagance. The 
ELECTRICAL REVIEW warns the fra- 
ternity at large that it would not be 
recherché for the invited guests to at- 
tempt to sell their invitations to Mr. 
Phillips for scrap copper. 
<->: 
Candle Gas-Burner Lighting 
Attachments. 

The gas-burners made to represent 
candles are peculiarly difficult to ig- 
nite by electrical devices on account 
of their construction and the absence 
of any standard pattern in them. 
They consist, generally, of a central 
brass tube, carrying the burner tip at 
its top, and the outer candle-shaped 
porcelain sheath which slips over it. 
In the narrow space between the two 
must be mounted the electric-igniting 
device, and this must be so arranged 
as to permit the easy removal of the 
porcelain ‘* candle.” 

The four figures herewith show the 
method employed by the A. L. Bogart 
Company, New York, for fitting these 
burners with electric igniters. Fig. 1 
shows the inner tube and igniter mech- 
anism, while Fig. 2 shows the com- 
pleted burner. Figs. 3 and 4 are 
candle. burners, using the same form 
of inner stem, but having stop-cocks 
actuated by a stiff wire and a ratchet, 
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working to shut off or turn on the 
gas by alternate pulls on a chain. 
The operation of the igniter is so 
clearly shown in Fig. 1 as to make 
description superfluous. 

-o- 

The town of Ludlow, Vt., is about 
to build a municipal street lighting 
plant, not to exceed $30,000 in cost. 
Geo. H. Levy, Fred O. Knight and 
L. G. Fullman have been appointed 
a committee to have charge of the 
work, 


An Improved Cable Clip. 
The ** Holdfast” cable clip i!lus- 
trated herewith is quickly and easily 
applied by hand. It can be removed 
from time for new work as 
may be desirable without destroying 
The 


simply drawn around the cable and 


time to 


its efficiency. metal strap is 
prssed through the hanger, the part 
with the hooks is then turned 
the illustration, 


up. as 


shown in which 





AN IMPROVED CABLE CLIP. 


action takes up the slack, binds the 


strap tightly about the cable and 
prevents the latter from slipping. 


All parts are carefully made and of 
the best material ; being made of gal- 
vanized steel and zine, they will not 
rust or, it is claimed, in any way 
injure the cable. This improved 
cable clip is now being used very 
extensively by the principal telephone 
companies, and already there are 
many hundred thousands in this 
country. The manufacturers of this 
handy device are James S. Barron & 
Company, 24 Hudson street, New 
York city. 

eee oe 

BOOK REVIEW. 


‘A Practical Course in Mechanical 
Drawing.” By William Fox and Charles 
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Evecrric GAs-LIGHTING ATTACHMENTS FOR CANDLE-BURNERS. 


W. Thomas. D. Yan Nostrand Company. 
New York. 1899, Cloth, 12mo., 100 pages, 
87 illustrations, $1.25. Sent prepaid on 
receipt of price by the Electrical Review 
Publishing Company, 41 Park Row, New 
York city. 


This 1s a good, practical book, 
intended to instruct people in the 
art of mechanical drawing in the 
easiest and most simple way. ‘The 


illustrations are clear and to the pur- 
pose, and the little book is one that 
will be found of value to the 
beginner in shop drawing. 


real 
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THE WAVE THEORY OF LIGHT—ITS 
INFLUENCE ON MODERN 
PHYSICS. 


BY A. CORNU, 


(Concluded from page 1 

Opties is really a modern science. 
The ancient philosophers had no idea 
of the complexity of what is vulgarly 
called light; they confounded in the 
same name what is proper to man, 
and exterior. ‘They had, 
however, perceived one of the char- 
acteristic properties of the link,which 


what is 


exists between the source of light and 
the eye, which receives the impres- 
straight 


sion, ‘* Light moves in a 


line.” Common experience had re- 
vealed this axiom through the obser- 
vation of the shining trains that the 
sun throws across the skies, piercing 
misty clouds, or penetrating into some 
dark Hence two em- 
pirical notions—the definition of the 
ray of light. and that of the straight 
line. The one the 
optics. the other that of geometry. 
Very little remains to us of the 
ancient books upon optics. Yet we 
are aware that they knew the reflec- 
tion of the luminous rays on polished 
surfaces, and the geometrical explana- 


arises 


Space 


became basis of 


tion of the images formed by mirrors. 

We must wait many centuries until 
the scientific revival for a new progress 
in optics (but then a very consider- 
able one) opens the new era; it is the 
invention of the telescope. 

The new era begins with Galileo, 
Boyle and Descartes, the founders of 
experimental philosophy. All devote 
their life to meditations on light, 
Galileo lays the 
base with the 
refracting telescope, that of astro- 
physics. Boyle experi- 
mentation. As to Descartes, he em- 
braces with his penetrating mind the 

philosophy ; he 
oecult 


colors and forces. 


of mechanies, and, 


improves 


whole of natural 
throws away the 
mitted by the scholastics, and pro- 
claims as a principle that all phe- 


causes ad- 


nomena are governed by the laws of 
mechanics. In his system of the 
universe, light plays a prominent 
part*; it is produced by the waves 
excited in the subtle matter which, 
according to his view, pervades space. 
This subtle matter (which represents 
what we call to-day the ether) is con- 
sidered by him as formed of particles 
in immediate contact; it constitutes 
thus, at the same time, the vehicle of 
the forces existing between the mate- 
rial bodies which are plunged in it. 
We recognize the famous ** vortices 
of Descartes.” sometimes admired, 


Deseartes, ou le Traité de la 


* Le Monde de M 
Lumiére (Paris, 1664 








sometimes baffled during the last 
centuries. but to which skillful con- 
temporaneous physicists have ren- 
dered the importance they deserve. 

Whatever may be the opinions 
granted to the exactness of the deduc- 
tions of this great philosopher, we 
must be struck by the boldness with 
which he proclaims the connection of 
the great cosmical problems, and for- 
tells the solutions which actual gener- 
ations did not yet entirely accept, but 
drew insensibly to. 

In Descartes’s view the mechanism 
of light and that of gravitation are 
inseparable; the seat of correspond- 
ing phenomena is this subtle matter 
which pervades the universe, and 
their propagation is performed by 
waves around the acting centers. 

This conception of the nature of 
light shocked the opinions in vogue : 
it raised strong opposition. Since 
the oldest times it was the habit to 
imagine the Juminous ray as the 
trajectory of rapid projectiles thrown 
by the radiant source. ‘Their shock 
on the nerves of the eye produce 
vision; their resistance or changes of 
speed, reflection or refraction. The 
Cartesian theory had, however, some 
seductive aspects which brought 
defenders. The waves excited on 
the surface of still water offer so 
clear an image of a propagated motion 
around a disturbing center! On the 
other hand, do net the sonorous 
impressions reach our ear by waves ? 
Our mind feels yet a real satisfaction 
in thinking that our most sharp and 
delicate organs are both impressed 
by a mechanism of the same nature. 

Yet a serious difference arose. 
Sound does not necessarily travel in 
straight lines as light does. = It 
travels round any object opposed to 
it, and will follow the most circuitous 
routes with scarce'y any loss of 
strength. Physicists were thus di- 
vided into two camps. In one the 
partisans of emission, in the other 
those of the wave theory, each sys- 


tem boasting itself superior, and 
indeed each being so in certain 


respects. 
be examined in 
between them. 

The chance of discovery brought 
to view several phenomena which 
ought to have decided in favor of 
wave theory, as was proved a century 
later; but the simplest truth does 
not prevail without long endeavor, 

A strange compromise was effected 
between the two systems, helped on 
by a name great among the greatest, 
and for a century the theory of 
emission triumphed. , 

The tale is a strange one. In 1661 
# young scholar, full of eagerness and 
penetration, enters Trinity College, 
Cambridge; his name is Isaac New- 
ton. He has already in his village 
read Kepler's ** Optics.” Almost im- 
mediately, and while following Bar- 
row’s lectures upon optics, he studies 
the geometry of Descartes with pas- 
sionate care; with his savings he buys 
a prism that he might examine the 
properties of color and meditate deeply 
on the causes of gravitation. Hight 
years later his masters think him 
Barrow in the 


Other phenomena had to 
order to decide 


worthy to succeed 
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Lucasian professorship, and in_ his 
turn he also teaches optics. The 
pupil soon becomes greater than his 
teacher, and he gives out this great 
result : White light, which seemed the 
type of pure light, is not homogeneous; 
it consists of rays of different re- 
trangibility, and he demonstrates it 
by the celebrated experiment of the 
solar spectrum, in which a ray of 
white light is decomposed into a series 
of colored rays like a rainbow; each 
shade of the color is simple, for the 
prism does not decompose the shade. 
This is the origin of the spectral 
analysis. This aualysis of white light 
brought Newton to explain the colors 
of the thin plates which are, for in- 
stance, observed in soap-bubbles. 
The fundamental experiment, that of 
Newton's rings, is one of the most 
instructive in optics, while the laws 
that govern it are of admirable 
simplicity. 

The theory was expounded in a 
discourse addressed to the Royal 
Society, with the title ““A New 
ITypothesis Concerning Light and 
Color.” 

This discourse called forth from 
Hooke a sharp complaint. Hooke 
also had already examined the color 
of thin plates, and endeavored to ex- 
plain them in the wave system. He 
had the merit, which Newton him- 
self readily granted, to substitute for 
the progressive wave of Descartes a 
vibrating one, a new and extremely 
important notion. He had even 
noticed the part of the two reflecting 
surfaces of the thin plate, and the 
mutual action of the reflected waves. 


Consequently, Hooke should have 
been the very forerunner of the 
modern theory if he had_ had, as 


Newton, the clear intelligence of the 
simple rays. But his vague reasoning 
to explain the colors takes away all 
demonstrative value from his theory. 

Newton is very affected by this 
complaint of priority, and combats 
the arguments of his adversary by 
remarking that the wave theory is 
inadmissible because it does not ex- 
plain the existence of the luminous 
ray and of the shadows. He denies 
the opinion that he has raised a 
theory ; he certifies that he does not 
admit either the wave hypothesis or 
the emission, but he says ‘* He shall 
sometimes, to avoid circumlocution 
and to represent it conveniently, 
speak of it as if he assumed it and 
propounded it to be believed.” And, 
really, in the Proposition XII (second 
book of his ‘* Optics”), which consti- 
tutes what was since called the theory 
of fits, Newton remains absolutely on 
the ground of facts. He says simply, 
the phenomena of thin plates prove 
that the luminous ray is put alterna- 
tively in a certain state or fit of easy 
reflection and of easy transmission. 
He adds, however, that if an explana- 
tion of these alternative states is 
required they can be attributed to the 
vibrations excited by the shock of the 
corpuscles, and propagated under the 
form of a wave in ether. 

After all, notwithstanding his de- 
sire to remain on the firm ground of 
Newton can not help trying 
He has too 


facts, 
a rational explanation. 


carefully read the writings of Des- 
cartes not to be heartily, as 
Huygens, a partisan of the universal 
mechanism and not to wish secretly 
to find in the pure undulations 
the explanation of the beautiful 
phenomena he has reduced to such 
simple laws. But his third book on 
optics more especially proves his Car- 
tesian aspirations, and, above all, his 
perplexity. His famous ‘* Queries ” 
expose so forcibly his argument in 
favor of the wave theory of light that 
Thos. Young will later cite them as 
proof of the final conversion of New- 
ton to the wave theory. Newton 
would certainly have yielded to this 
secret inclination had the inflexible 
logic of his mind allowed him to do 
so; but when after enumerating the 
arguments the wave theory of light 
offers in explanation of the intimate 
nature of light, when he arrived at 
the last ‘* Queries” he stops, as if 
seized by a sudden remorse, and 
throws it away. And the scle argu- 
ment is that he does not see the 
possivility of explaining the recti- 
linear transmission of light. Viewed 
from this standpoint the third book 
of **Optics” is no longer only an 
impartial discussion of opposite sys- 
tems ; it appears as the painting of 
the suffering of a mighty genius, 
worried by doubt, now led away by 
the seductive suggestions of his 
imagination, now recalled by the 
imperious requirements of logic. It 
isa drama; the everlasting struggle 
between love and duty; and duty 
won. 

Such, I take it, is the inner genesis 
of the theory of tits—a strange ming- 
ling of two opposite systems. It was 
much admired, presented, as it was, 
by the great mathematician, who had 
the glory of submitting the motions 
of all celestial bodies to the one law 
of universal gravitation. 

To-day this theory is abandoned ; 
it is condemned by the experimentum 
crucis of Arago, realized by Fizeau 
and Foucault. One ought, however, 
to acknowledge that it has constituted 
a real progress by the precise and new 
notions which it contains. ‘The ray 
of light, considered up till then, was 
simply the trajectory of a particle in 
rectilinear motion ; the ray of light, 
such as Newton described it, possesses 
a regular periodic structure, and the 
period or interval of fits, characterizes 
the color of the ray. This is an im- 
portant result. It only requires a 
more suitable interpretation to trans- 
form the luminous ray into a vibratory 
wave ; but we had to wait a century, 
and Dr. Thomas Young, in 1801, had 
the honor of discovering it. 

Resuming the study of thin plates, 
Thomas Young shows that everything 
is explained with extreme simplicity, 
if it be supposed that the homogeneous 
luminous ray is analogous to the so- 
norous waye produced by a musical 
sound; that the vibrations of ether 
ought to compose—that is to say, to 
interfere—according to the expression 
that he proposes as to their mutual 
actions. 

Although Young had taken the 
clever precaution of supporting his 
views by the authority of Newton, the 
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hypothesis found no favor ; his prin. 
ciple of interference led to this singn. 
lar result that light added to light 
could, in certain cases, produce dark. 
ness, a paradoxical result contradicted 
by daily experience: The only verifi. 
cation that Young brought forward 
was the existence of dark rings jy 
Newton’s experiment, darkness due, 
according to him, to the interference 
of waves reflected on the two faces of 
the plate. But as the Newtonian 
theory interpreted the fact in a differ. 
ent manner, the proof remained 
doubtful; an experimentum crucis 
was wanting. Young did not haye 
the good success to obtain it. 

The theory of waves relapsed then 
once more juto the obscurity of con. 
troversy, and the terrible argument 
of the rectilinear propagation was 
raised afresh against it. The most 
skilled geometers of the period— 
Laplace, Biot, Poisson — naturally 
leaned to the Newtonian opinion: 
Laplace in particular, the celebrated 
author of the ‘* Mecanique Celeste,” 
had even taken the offensive. He was 
going to attack the theory of waves 
in its most strongly fortified entrench- 
ments, which had been raised by the 
illustrious Huygens. 

Huygens, indeed, in his ‘* Traité de 
la Lumiére,” had resolved a_prob- 
lem before which the theory of 
emission had remained mute; that is 
to say, the explanation of the double 
refraction of Iceland spar; the wave 
theory, on the contrary, reduced to 
the simplest geometrical construction 
the path of the two rays, ordinary 
and extraordinary; experiment con- 
firmed the results in every point. 
Laplace succeeded in his turn (witi 
the help of hypotheses of the consti- 
tution of luminous particles) to ex- 
plain the path of these strange rays. 
The victory of the theory of particles 
then appeared complete; a new phe- 
nomenon arrived also appropriately to 
render it striking. 

Malus discovered that a common 
ray of light reflected under a certain 
angle acquired unsymmetrical proper- 
ties similar to those rays from a crystel 
of Iceland spar. He explained this 
phenomenon by an orientation of the 
luminous molecule, and, consequently, 
named this light polarized light. 
This was a new success for emission. 

The triumph was not of long dura- 
tion. In 1816 a young engineer. 
scarcely out of the Ecole Polytech- 
nique, Augustin Fresnel, contided to 
Arago his doubts on the theory then 
in favor, and pointed out to him the 
experiments which tended to over- 
throw it. 

Supporting himself on the ideas of 
Huygens, he attacked the formidable 
question of rays and shadows, and 
had resolved it; all the phenomena of 
diffraction were reduced toan analyt- 
ical problem, and observations veri- 
fied calculation marvelously. He 
had, without knowing it, rediscovered 
Young’s reasonings as well as the 
principle of interference; but more 
fortunate than he, he brought the 
experimentum crucis—the two-mirror 
experiment; there. two rays, issuing 
from the same source, free from any 
disturbance, produced when they met, 
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sometimes light, sometimes darkness. 
The illustrious Young was the first to 
applaud the success of his young rival, 
and showed him a kindness which 
never changed. 

Thus, thanks to the use of two- 
mirror experiment, the theory of Dr. 
Young (that is to say, the complete 
analogy of the luminous ray and the 
sound wave) is firmly established. 

Moreover, Fresnel’s theory of dif- 
fraction shows the cause of their dis- 
similarity: light is propagated in 
straight lines because the luminous 
waves are extremely small. On the 
contrary, sound is diffused because 
the lengths of the sonorous waves are 
relatively very great. 

Thus vanished the terrible objection 
which had so much tormented the 
mind of great Newton. 

But there remained still to explain 
another essential difference between 
the luminous wave and the sonorous 
wave; the latter undergoes no polari- 
zation. Why is the luminous wave 
polarized ? 

The answer to this question ap- 
peared so difficult that Young 
declared he would renounce seek- 
ing it. Fresnel worked more than 
five years to discover it; the 
answer is as simple as unexpected. 
The sound wave can not be polarized 
because the vibrations are longitud- 
inal; light, on the other hand, can be 
polarized because the vibrations are 
transverse; that is to say, perpendic- 
ular to the lurninous ray. 

Henceforth the nature of light is 
completely established, all the phe- 
nomena presented as objections to the 
undulatory theory are explained with 
marvelous facility, even down to the 
smallest details. 

I would fain have traced by what 
an admirable suite of experiment and 
reasoning Fresnel arrived at this dis- 
covery, one of the most important of 
modern science; but time presses. 

It has sufficed me to explain how 
very great the difficulties were which 
he had to overcome in order to estab- 
lish it. 

I hasten to point out its conse- 
quences. 

You saw, at starting, the purely 
physiological reasons which make the 
study of light the necessary center of 
information gathered by human intel- 
ligence. You judge now, by the 
march of this long development of 
optical theories, what preoccupations 
it has always caused to powerful minds 
interested in natural forces. Indeed, 
all the phenomena which pass before 
our eyes involve a transmission to a 
distance of force or movement ; let 
the distance be infinitely great, as in 
celestial space, or infinitely small, as 
In molecular intervals, the mystery 
is the same. But light is the agent 
which brings us the movement of 
luminous bodies; to fathom the 
mechanism of this transmission is 
to fathom that of all others, and 
Descartes had the admirable intuition 
of this when he comprehended all 
these problems in a single mechanical 
conception—here is the secret bond 
which has always attracted the physi- 
cists and geometers towards the study 
of light, Looked at from this point 
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of view, the history of optics acquires 
a considerable philosophical impor- 
tance; it becomes the history of the 
successive progress of our knowledge 
on the means that nature employs to 
transmit movement and force to a 
distance. 

The first idea which came to the 
mind of man (in the savage state) to 
exercise his force beyond his reach is 
the throwing of a stone, of an arrow 


or of some projectile; this is the 
germ of the theory of emission. This 


theory corresponds to a philosophical 
system which assumes an empty 
space in which the projectile moves 
freely. At a more advanced degree 
of culture, man having become a 
physicist, has had the more delicate 
idea of the transmission of movement 
by waves, suggested at first by the 
study of waves, afterwards by that of 
sound. 

This second way supposes, on the 
other hand, that space is a plenum; 
there is no longer here transport of 
matter; particles oscillate in the di- 
rection of propagation, and it is by 
compression or rarefaction of a con- 
tinuous elastic medium that move- 
ment and force are transmitted. 
Such has been the origin of the 
theory of luminous waves; under this 
form it could only represent a part 
of the phenomena; it was therefore 
insufficient. 

But geometers and physicists be- 
fore Fresnel did not know of any 
other undulatory mechanism in a 
continuous medium. 

The great discovery of Fresnel has 
been to reveal a third mode of trans- 
mission quite as natural as the preced- 
ing one, but which offers an incom- 
parable richness of resources. ‘These 
are the waves of transverse vibrations 
excited in an incompressible continu- 
ous medium, those which explain all 
the properties of light. 

In this undulatory mede the dis- 
placement of particles brings into play 
an elasticity of a special kind; this is 
the relative slipping of strata concen- 
tric to the disturbance which trans- 
mits the movement and the effort. 
The character of these waves is to 
impose on the medium no variation of 
density, as in the system of Descartes. 
The richness of resource mentioned 
above depends upon the fact that the 
form of the transverse vibration re- 
mains indeterminate,and thus confers 
on waves an infinite variety of dif- 
ferent properties. 

The rectilinear, circular and ellip- 
tical forms characterize precisely the 
polarizations, so unexpected, which 
Fresnel discovered, and by the aid of 
which he has so admirably explained 
the beautiful phenomena of Arage 
produced by crystallized plates. 

The possible existence of waves 
which are propagated without change 
of density has profoundly moditied the 
mathematical theory of elasticity. 
Geometers found again in their equa- 
tions waves having transverse vibra- 
tions which were unknown to them; 
they learned besides, from Fresnel, the 
most general constitution of elastic 
media,of which they had not dreamed. 

It is in his admirable memoir on 
double refraction that this great phys- 


icist set forth the idea that in crys- 
tals the elasticity of the ether ought 
to vary with the direction, an unex- 
pected condition, and one of extreme 
importance, which has transformed 
the fundamental basis of molecular 
mechanies ; the works of Cauchy and 
Green are the striking proofs of it 
From this principle Fresnel concluded 
the most general form of the surface 
of the luminous wave in crystals, and 
found (as a particular case) the sphere 
and ellipsoid that Huygens had as- 
signed to the Iceland spar crystal. 
This new discovery excited univer- 
sal admiration among physicists and 
geometers ; when Arago came to ex- 
pound it before the Académie des 
Sciences, Laplace, who had _ been 
such a long time hostile, declared 
himself convinced. ‘Two years later 
Fresnel, unanimously elected a mem- 
ber of the Academy, was elected with 
the same unanimity foreign member 
of the Royal Society of London ; 
Young himself transmitted to him 
the announcement of this distinction, 
with personal testimony of his sincere 
admiration. 

The definite foundation of the un- 
dulatory theory imposes the necessity 
of admitting the existence of an 
elastic medium to transmit the lumi- 
nous movement. But does not all trans- 
mission to a distance of movement 
or of force imply the same condition ? 
To Faraday is due the honor of hav- 
ing, like a true disciple of Descartes 
and Leibnitz, proclaimed this princi- 
ple,and of having resolutely attributed 
to reactions of surrounding media the 
apparent action at a distance of elec- 
trical and magnetic systems. Fara- 
day was recompensed for his boldness 
by the discovery of induction. 

And since induction acts even across 
a space void of ponderable matter, 
one is forced to admit that the active 
medium is precisely that which trans- 
mits the luminous waves, the ether. 

The transmission of a movement 
by an elastic medium can not be in- 
stantaneous ; if it is truly luminous 
ether that is the transmitting medium, 
ought not the induction to be prop- 
agated with the velocity of luminous 
waves ? 

The verification was difficult. Von 
Helmholtz, who tried the direct 
measurement of this velocity, found, 
as Galileo formerly, for the velocity 
of light a value practically infinite. 

But the attention of physicists was 
attracted by a singular numerical 
coincidence. The relation between 
the unity of electro-static quantity to 
the electro-magnetic unit is repre- 
sented by a number precisely equal 
to the velocity of light. 

The illustrious Clerk Maxwell, fol- 
lowing the ideas of Faraday, did not 
hesitate to see in the relationship the 
indirect measure of the velocity of 
induction, and by a series of remark- 
able deductions he built up this cele- 
brated electro-magnetic theory of 
light, which identifies in one mech- 


anism three groups of phenomena 
completely distinct in appearance, 


light, electricity and magnetism. 

But the abstract theories of natural 
phenomena are nothing without the 
control of experiment. 
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The theory of Maxwell was sub- 
mitted to proof, and the success sur- 
passed all expectation. The results 
are too recent and too well known, 
especially here, for it to be necessary 
to insist upon them. 

A young German physicist, Henry 
Herz, prematurely lost to science, 
starting from the beautiful analysis 
of oscillatory discharges of Von Helm- 
holtz and Lord Kelvin, so perfectly 
produced electric and electro-magnetic 
waves, that these waves possess all 
the properties of luminous waves ; 
the only distinguishing peculiarity is 
that their vibrations are less rapid 
than those of light. 

It follows that one can reproduce 
with electric discharges the most deli- 
vate experiments of modern optics— 
reflection, refraction, diffraction, 
rectilinear, circular, elliptic polariza- 
tion, etc. But I must stop, gentle- 
men. I feel that I have as- 
sumed too weighty a task in en- 
deavoring to enumerate the whole 
wealth which waves of transverse vi- 
brations have to-day placed in our 
hands. 

I said at the beginning that optics 
appeared to me to be the directing 
science in modern physics. 

If any doubt can have arisen in your 
minds, I trust this impression has 
been effaced to give place to a senti- 
ment of surprise and admiration in 
seeing all that the study of light has 
brought of new ideas on the mechanism 
of the forces of nature. 

It has insensibly restored the 
Cartesian conception of a single 
medium refilling space, the seat of 
electrical, magnetic and luminous 
phenomena; it allows us to foresee 
that this medium is the depository of 
the energy spread throughout the 
material world, the necessary vehicle 
of every force, the origin even of uni- 
versal gravitation. 

Such is the work accomplished by 
optics; it is perhaps the greatest thing 
of the century ! 

The study of the properties of 
waves, viewed in every aspect, is there- 
fore, at the present moment, the most 
fertile study. 

It is that which has been followed 
in the double capacity of geometer 
and physicist by Sir George Stokes, 
to whom we are about to pay so 
touching and deserved a homage. 
All his beautiful researches, both in 
hydro-dynamics as well as in theo- 
retical and practical optics, relate 
precisely to those transformations 
which various media impose on waves 
which traverse them. 

In the many phenomena which he 
has discovered or analyzed, move- 
ments of fluids, diffraction, interfer- 
ence, fluorescence, Roentgen rays, the 
dominant idea which I pointed out to 
you is always visible ; it is that which 


makes the harmonious unity of 
the scientific life of Sir George 
Stokes. 


The University of Cambridge may 
be proud of the Lucasian chair of 
mathematical physics, because from 
Sir Isaac Newton up to Sir George 
Stokes it has contributed a glorious 
part towards the progress of natural 


philosophy. 
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ADVANCE INFORMATION 


New Telephone and Telegraph 
Companies. 


Trenton, N. J.—The Continental 
Telephone, Telegraph and Cable Com- 
pany. with a capital of $1,000,000, 
has been incorporated. ‘The incor- 
porators are Henry C. Lucas, of Phila- 
delphia: Frederick T. Ealand, of New 
Brighton, N. Y., and J. Herbert 
Potts, of Jersey City, N. J. 


Norwicu, N. Y..—The Central New 
York Telephone Company will begin 
next week the construction of a new 
metallic circuit from this place to One- 
onta, by way of Oxford and Sydney. 
Heretofore it has been necessary for 
Oneonta and Cooperstown to commu- 
nicate with Norwich by way of Utica. 
The new system will make better 
connections with New Berlin and all 
towns adjacent to Sydney or Oneonta. 

CornisH. N. Y¥.—The Baldwin & 
Sebago Telephone Company has been 
incorporated to construct and operate 
a telephone line: capital, $10,000; 
incorporators, W. IL. Fitch, of East 
Sebago; E. S. Douglass, of Sebago: 
L. Norton, of East Baldwin. 


ALBANY, N. Y.—Articles of incor- 
poration of the Angelica ‘Telephone 
Company, of Angelica, Allegheny 
County. with a capital ef S800, have 


been filed with the Secretary of 
State. The points to be connected 
from Angelica are the villages of 
West Almond, Birdsall and = Short 
Tract. The directors ere Fred R, 


and Lizzie Piatt, Lewis C. and Jennie 
D. Rice, Clarence L. and Josephine 
Lathrop, and Davis H. Richardson, 
of Angelica. 


CoLtumBus, On10—The Rural Tele- 
phone Company has been incorporated 
to construct and operate a telephone 
system: capital, $10,000; incorpo- 
rators, L. P. Stephens, A. F. Durant, 


H. W. Collins, J. Cashett, W. J. 
Dusenburall, of Columbus. 
Woopspury, N. J.—An extension 


of the telephone system from this 
place to Salem, by way of Bridgeport, 
Pennsgrove and Penneville, is talked 
of.” 

ABILENE, Kas.—The City Coun- 
cil has granted a telephone franchise 
to Brewn & Son, of this city, who 
will put in a plant in connection with 
their electric light system. It is 
specified that the rates shall not be 
more than $2 a month for business 
houses and 81.25 for residences. 

SPARTA, TENN.—Contract has been 
let for an extension of the Caines- 
horo Telephone Company’s line from 
Crossville to Whitwell. a distance of 
C6 miles, to be completed within 60 
days. 

Mempnuis, TENN.—The Memphis 
Telephone Company has been incor- 
porated. The capital stock is fixed 
at $200,000. The incorporators are 


William P. Curtis, R. M. Warmsley, 
William PP. Richardson, of New 
Orleans, and C. B. Galloway. T. 
K. Riddick, Bolton Smith. James 
S. Warren, Leon ITlunt. Jertha 
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M. Fowlkes, 
Memphis. 


William A. Perey, of 


KEARNEY, NEB.—The Home Tele- 
phone Company has been incorporated 
to construct and operate telephone 
lines; capital, $15,000; incorporators, 
F.. BH; Gilerest, J. S: Adair, J. G. 
Lowe. 


Hico, Mo.—The Hico Telephone 
Company has been incorporated; 
capital stock, $2,500; purpose, to 
construct and operate a_ telephone 
system; incorporators, A. F. Wilser. 
KF. A. Wilser, J. H. Wilser. 


LEXINGTON, Va.—A __ telephone 
line connecting this place and 
Lynchburg will be built next month. 


Massena. N Y.—A_ telephone 
line is to be established here. 

ALBANY, N. Y.—The_ Granviile 
Telephone Company has been incorpo- 
rated ; the capitalization is $10,000, 
and the general route and points to be 
connected are from Granville, Wash- 
ington County, taking in the towns 
and villages in Washington, Warren 
and Essex Counties, and the counties 
of Rutland and Lennington, Vermont. 
The directors are Franklin ‘T. Pem- 
ber, Henry Dillingham, William H. 
Hughes, Emmet Wyman, Willis A. 
Tennev and Fred W. Hewitt, of 
Branville; Fred W. Allen, Anthony 
T. Hughes, of Middle Granville, and 
Frank E. Hicks, of Slyborough. 

INDIANAPOLIS, IND.—The Clayton 
Mutual Telephone Company, of Put- 
nam, Greene, Monroe and Brown 
Counties, has been incorporated 
with a capital stock of $10,000. The 
directors are L. O. Winsted, A. R. 
Marley, E. B. Owen, Henry Brown, 
R. S. Wooden, C. U. Walls, N. EK. 
Hubbard and Marion Sinclair. 


MEADVILLE, Pa.—The Meadville 
Telephone Company has been incor- 
porated to construct and maintain 
telephone lines ; capital, $1,600 ; in- 
corporators, W. W. Gelvin, R. E. 
Ashley, T) Roddy, ©. Kohler, J. 
Hay. all of Meadville. 


Loubon, 'TENN.-—An independent 
telephone line from this place to 
Morganton, a distance of 10 miles, 
will soon be completed. The People’s 
Telephone line will be completed to 
Athens in a few days. 

INDIANAPOLIS, IND.—The Coving- 
ton & Coal Creek Co-operative Tele- 
phone Company has been incorporated, 


with a capital stock of $10,000, The 
directors are Albert P. Burnside, 
Elmer O. Snoddy, Albert Shaw, 
Charles Marlatt, Christian Penner 
and John Rhodes. 
New Electric Railways. 
ToLepo, Onto —The ‘Toledo, Fos- 


toria & Findlay Railway Company 
has been incorporated; capital, 
$100,000; incorporators, ‘I’. Wentz, 


S$. W. Croxton, I. K. Pierson. J. W. 
Kinsey, EK. C. Deardortf, of Toledo. 
Detroit, Micu.—The North De- 


troit Electric Railway Company has 
been incorporated, with a capital 
stock of $50,000, 


STEUBENVILLE, On10—The Steu- 
benville, Mingo & Ohio Valley Trac- 
tion Company has been incorporated ; 
vapital, $150,000; incorporators, W. 
Lipphardt, Hl. 8S. Sands, L. G. Hal- 
lock, J. H. McKee, F. H. Eick, all 
of Steubenville. 


SPRINGFIELD, OHIO—S. L. Nelson, 
who represents Philadelphia capi- 
talists, has been granted a franchise 
for an electric line from this city to 
ILillsboro, a distance of 100 miles. 
The line will touch Clifton, Cedar- 
ville and Jamestown. ‘This same 
syndicate is trying to secure the 
right of way for a road to Columbus. 


LEBANON, Pa.—The extension of 
the Lebanon Valley Street Railway 
Company from Annville to Palmyra 
is now an assured fact. The con- 
struction of the new line will be 
commenced next week. 


ANNAPOLIS, Mp.—The certificate 
of incorporation of the Washington, 
Sandy Spring & Gettysburg Rail- 
way Company has been filed for 
record in the executive department. 
The road begins at Harney, in Carroll 
County, and runs through Carroll, 
Howard and Montgomery counties to 
Silver Spring. The capital stock is 
$100,000. The incorporators are Ed 
C. Peter. of Montgomery County : 
Albert Gleason and J. Enos Ray, of 
Prince George’s County, and George 
H. Harris and John 3B. Larner, of 
Washington. 1). ©, 


AkKkoN, OnIO—The Doylestown 
Council has granted A. FE. Townsend, 
of Cambridge. Ohio, a 25-year fran- 
chise for the construction of an elec 
tric line through the town, the road 
to run from Barberton, through 
Doylestown, to Easton. At Barber- 
ton the road is to be connected with 
the Akron & Cuyahoga Falls Rapid 
Transit line, thus giving communica- 
tion with this city. 


DENVER. CoLo.—Burlington — ofti- 
cials are negotiating for the purchase 
of the Denver, Lakewood & Goiden 
road, a suburban line 20 miles long, 
owning valuable terminals in Denver 
and Golden, as well as a right of way 
for a new line through the mountains 
fora Salt Lakeshort line. ‘The Lake- 
wood road is now operated by elee- 
tricity to the city limits and steam 
outside, and is in the hands of a 
receiver. 

New Incorporations. 

New York, N. Y.—The Colon 
Consolidated Company has been in- 
corporated to operate electric and 
ice plants; capital, $30,000; incor- 
porators, H. McCulloch, J. Machado, 
J. G. Peoli,M. G. Peoli, G. EK. Went- 
worth, all of New York city. 


BurraLo, N. Y.—The New Motor 
Company has been incorporated to 
manufacture and sell steam, air, gas. 
gasoline and other motors. trolley 
bases, trolley heads and trolley wheels; 
capital, $25.000; directors, Samuel 
Wilkinson, EK. L. Pixley and William 
M. Hoffman, of Buffalo. 


Detroit, Micn, — The 


Detroit 
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Automobile Company has been ineor. 
porated ; capital, $150,000 


Sr. 


CATHARINES, 


ONT. — The 


St. Catharines Hydraulic Company, 
Limited, has been incorporated, with 
a capital of $40,000, with the object 
of producing and distributing elec. 


tricity. 


Thomas R. Merritt. William 


Hamilton Merritt and James Ham. 
ilton Ingersoll, provisional directors, 


TRENTON, N. 
Janney Electric Company has been 
incorporated in the oflice of the Sec. 
retary of State, with an authorized 
capital stock of $30,000,000, of which 
$15,000,000 is to be preferred stock 
bearing seven per cent non-cumulatiye 


dividends. 


Ji —- The Scott- 


Among the objects of the 


company, which are specified, are the 
construction and operation of direct 
and alternating-current railways and 
railway apparatus; the carrying of 
transportation of 
freight by land or sea; the operation 
of shipyards, canals, waterways, mines 
and factories of all kinds, and the de- 
velopment of electricity in any of its 


passengers and 


forms. 


The nominal incorporators 


are all employés of a corporation 


agency. 


CLEVELAND. O10 —The Exchange 
Construction Company has been in- 
corporated to construct and operate 


telephone and telegraph lines: 


Calp- 


ital, $5,000; incorporators. W. (, 


Beck, 8S. Hl. Cro 


wl, 


K. D. Foster, K. 


J. Roseeraus, all of Cleveland, and 


others. 





Electric Light and Power. 


PROVIDENCE, 


R. 


I. — The 


New 


England Lighting Company has been 
incorporated ; capital, $100 000 ; in- 


corporators, C, 

Babcock, H. 

city. 
ALBANY, N. 


ine 


Y 


Daniels, ©. A, 


C. Babcock. all of this 


.-— The Empire 


State Power Company. with the prin- 
cipal office at Amsterdam, has been 
incorporated with the Secretary of 
State, with a capital of $1,000,000, 


KNOXVILLE, 


Te 


nn.—The Knox- 


ville Electric Company has been in- 
corporated to supply light, heat and 
power; capital, $1,000; incorporat- 


OES; 3. 


of this place. 


P. Moore, GC. D. Lockwood. 
W. Adams, J. Moss, A. 


Caldwell, all 


WASHINGTON, OnE.—The contract 
for furnishing an electric light plant 
for the Warm Springs Indian agency, 
Oregon, has been awarded to Frank- 


lin R. 
$2,948. 


Anson, 


of 


Salem, Ore., 2 


The plant is to be in run- 


ning order by October 1. 


VINCENNES, IND.—The City Elee- 
tric Lighting Company has been b- 
corporated ; capital, $75,000 ; direct: 
ors. John H. Brown, George and 


B. O. Mayer. 


Increase of Capital. 


Cuicago, Inu.—-The Hlinois Tele- 
phone and Telegraph Company, the 
new rival of the Bell company, ata 


stockholders’ meeting, 


held a few 


days ago, voted to increase the capr 


tal stock from & 
000. 


») a) 


wet 


00,000 to $5,000, 
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Nlemens & Halske Electric Company of America 


CALL SPECIAL ATTENTION TO 


APPARATUS 


NOW MANUFACTURED BY THEM. 


Alternating Apparatus.... 


Generators, single, two or three phase, belted or direct connected, Transformers, 
Meters, Motors, Rotary Transformers. 


Arc Apparatus, Direct-Currect Apparatus.... 


Generators, Motors, belted and direct connected. 


General Offices: 


MONADNOCK BUILDING, CHICAGO. 


Branch Offices: 


GRAND Rapips, 22 Norris Building. 
New York, 621 Broadway. 
PHILADELPHIa, Land Title Building. Sr. 


Boston, 71 and 73 Broad Street 
CINCINNATI, Ohio. 
DENVER, 412 17th Street. 


Pirtsp RG, 1216 Carnegie Building 
Satt Lake Ciry, Trent En 


San Francisco, 598 Parrott Building. 
x. and Mch. Co. WasuinaTon, D. C., 60 Equitable Building. 


Loris, 6 Laclede Building. 
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“HARTFORD” ROSETTES 


For Cleat, Concealed and Moulding Work. 
Approved by the NATIONAL BOARD OF FIRE UNDERWRITERS 


a CAP AND BASES INTER- 
CHANGEABLE. 


POSITIVE LOCK and SURE 
CONTACT. 


CAP CAN NOT BE LOOS- 
ENED OR CONTACT LESS- 
ENED BY SHAKING OR PULL- 
ING ON THE CORD. 


The Hart Mfg. Co. 


HARTFORD, CONN. 








“Concealed.” 





Tu: “CLARK” WIRE 


FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 
All sizes of stranded and flexible wire 
and cables with Clark’s insulation. 





Inspector Boston Fire Underwriters’ Union says:—A thoroughly rellable and 
durable wire In every respect.’’ 

_ The Clark wire has been before the public. and in use, for the past 10 years, and has met with 
universal favor. We guarantee our insulation wherever used, Aerial, Underground, or Submarine, and | 
our net prices are as low, if not lower than any other first-class insulated wire. We shall be pleased to 
mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
HERBERT 1 RUMHIS, Prosidentand Hieewicun”” 61-63 Hampshire St., BOSTON, MASS. 


Western Telephone Construction Co. 
250-254 S. CLINTON STREET, CHICAGO, ILL, 
Largest Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
IN THE UNITED STATES. 








MAGEE Mle Send Stamp for Catalogue of Prices. 


All Kinds and Parts of Telephones. 





MIANUS ELECTRIC CO., 


MIANUS, CT. 





Electrical Supplies. 





Highest Grade Goods Only. 


TABER & MAYER CO. 


We are manufacturers, and not only sell complete 
telephones, but everything pertaining thereto. 
Our special telephone parts, switches, pushes, 








transmitters and receivers are in great demand. 


Be sure and get our prices on these parts. 


especially our three styles of transmitter. 


506 Atlantic Avenue, 
BOSTON. 





WATCH-CASE RECEIVER SWITCH 
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ELECTRIC LIGHT AND POWER. 


Allsop’s ‘‘Practical Electric Light Fitting;” a treatise on electric 


ee ee ee ere 
Nols **How to Wire Bulmings.”  APriCe. 6. osc 506) os ose oie co sie asc = 
Crocker-Wheeler’s ‘* Practical Management of Dynamos and Motors;” 
description and directions. Price ............cescccreeccsecs 
Buckley’s ‘‘ Electric Lighting Plants;” cost and operation. _ Price, 


Crocker’s ‘‘ Electric Lighting;” for the use of electricians, students 
and others interested in the installation or operation of electric 
HE AIANER: WENICD 5.30) 50 orc os cates sceme sume ces 

Latimer’s ‘‘ Incandescent Electric Lighting ;” a practical description 


CE CRG TUS COM. UII. a0 5 0s 5 05 00s hve cep een cues eds 
Unwin’s ‘‘ Development and Transmission of Power from Central 
Stations;” a new and timely book. Price.................--- 
Bell’s ‘* Electric Power Transmission ;”’ a practical treatise for prac- 
ee ee er ee re ee Terr 
Atkinson’s ‘‘ Elements of Electric Lighting.” Price.............. 


ELECTRIC RAILWAY. 


Perry’s ‘‘ Electric Railway Motors;” their construction, operation 


BNET AMRINEORANCE, “Eases ccoiocacnkukwemeee enieaceumaes 
Merrill’s ‘‘ Reference Book of Tables and Formulas for Electric 
Street Railway dimpineers.”  PTICCsn.< 2.01015. 616-0490 wea ie wis s)0i 
Trevert’s ‘‘Electric Railway Engineering ;” embracing practical 


hints upon power-house, dynamo, motor and line construction; 


FOP ONG AIRC OP SUNGeRIS, ~AICE. 651.42 saan cnies ne aes oon sie 
TELEPHONE. 

Allsop’s ‘‘‘Telephones: Their Construction and Fitting.” Price...... 

Hopkins’s ‘‘Telephone Lines and Their Properties;” design and con- 

BETRCHORWICILVAIMES. ~ BMICGs 9 oisie i ios ais wis nis, we wees os ee sete e 


Poole’s ‘‘ Practical ‘Telephone Hand-Book.” New edition. Price... 
Webb’s ‘“‘ Telephone Hand-Book.” Price............ 
Haskins’s ‘“‘Telephone ‘Troubles and how to Find Them ;’ 

plete hand-book for telephone inspectors. 
Bennett’s ‘Telephone Systems of Europe;” new and very complete. 

nites. cccewde tceGheie Kean bes seeet see den rereriies 
Preece & Stubb’s ‘‘ Manual of Telephony.” 
Houston & Kennelly’s ‘‘ Electric Telephony.” 


>’ 


a com- 


gel 


Cary’s ‘‘ How to Make and Use the Telephone.” Price.......... 
X RAY. 
Meadowcroft’s ‘‘A B C of the X Rays.” Price................. 


Thompson’s ‘‘ Roentgen Rays and Phenomena of the Anode and 
t=) . 
Cathode.” Price........<.. 


Co ye ey re ee er Ree eT rT 
Trevert’s ‘‘ Something about X Rays for Everybody.” Price........ 
Norrie’s “‘ Ruhmkorff Induction Coils.” Price.... .............. 

MISCELLANEOUS. 
Unehing'hs “Standort Wintean” Piet sas vnkccec icc eccosanscas 
Thomson’s ‘‘ Dynamo Electric Machinery.” Price............... 
Meadowcroft’s ‘“‘A B C of Electricity.” Price.................. 


Tesla’s ‘‘ Experiments with Alternate Currents of High Potential and 
High Frequency ”—A Lecture with biographical sketch. Price. 
Edison’s ‘‘ Life and Inventions;” by W. K. L. and A. Dickson. 


Trevert’s ‘* How to Build Dynamo Machinery. ” 


Parkhurst’s “‘ Electric Motor Construction for Amateurs.” Price... 


Benjamin’s ‘‘ Age of Electricity—From Amber-soul to Telephone.” 


Price 
Foster's ‘‘ Central Station Bookkeeping. 


S°SRS SH SS HSHKRSHS OSHKOSH LHR SHEHR OSH DROOHDE DHFS O 8 009656 oO 9:0 


Fe TARPS oS. occ. ove 4:6) o eissa Re * SES 


Houston’s ‘‘ Dictionary of Electrical Words, Terms and Phrases. ” 


EMNOR wis meen hate cass bene GEES en Ree eee eee 
Replogle’s ‘‘ Electricity and Water-Power.” New.  Price...... oss 
Ayrton’s ‘‘ Practical Electricity;” for first year students of electrical 


Bupanbpigny:  GNOW.. | eMC isc scievesieara nis erste aisles aeons 
Grier’s ‘‘ Note-Book of Wiring Tables;” How they are made, and 

ie Be SE, I viene cond. ve susneseceenseneseeees 
ciawkin’s *‘ New Catechism of Electricity.” Price....... 





All of these books sent prepaid on receipt of price. Address 


ELECTRICAL REVIEW PUBLISHING CO., 


P. O. Box 2339. 4&1 PARK ROW, 


VALUABLE ELECTRICAL BOOKS. 
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oe 


we 


50 


50 
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00 
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NEW YORK. 





TRADE-MARKS 


PATENTS ‘nce: 


EDWARD S. DUVALL, 


Solicitor of Patents, 


Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com- 


of Patent 








Prompt attention given to all matters before the 
Patent Office.and applications for patents prepared 
here at Washington from sketches, photos, or 
models, in a manner to give highest satisfaction and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you “an 
save the expense of having two by communicating 
directly with me. 


LOAN AND TRUST BUILDING, 
WASHINCTON, D. C. 








YOU CAN GET A PATENT 


For any invention. Send me particulars 
— rough sketch for advice, free by return 
mail. 


IMPORTANT to have your attorney 
at Washington, saving time and expense. 


HENRY S. THORNBERRY, Patent Soricitor, 
1427 F STREET, N. W., WASHINGTON, D. C. 


The STEWART 


Combination 
Socket 
Handle and 
Adjuster. 
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f T 














It speaks for itself. 
Send for Sample. 
Takes all strain 
from the 

socket connections. 


METAL FERRULE. 


FRANK H. STEWART & CO. 


7th and Filbert Sts., Philadelphia, Pa. 








YOU NEED 


The Incandescent 


ELECTRIC 
LIGHT 
MANIPULATOR 


For cleaning and renewin; 
Incandescent Lights situate: 
in high places. Made to fit 
any candle-power bulb of 
any standard make. 
JUST WHAT IS NEEDED 
for Hotels, Depots, Halls, 
Theatres, Public Buildings, 
Street Lights, Stores, Fine 
Residences, Ete. 

Send for description and 
prices. 


MANUFACTURED AND FOR SALE BY 
Incandescent Electric Light Manipulator Co. 
Room 800 
116 Bedford St., BOSTON, MASS. 





DESIGNERS 
ENGRAVERS 


By ALL METHODS 


Electrical Machinery 


and Annaratus 
A SPECIALTY 


GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. 


THE BROWN-BIERCE 


COMPANY. 


DAYTON. OHIO. 








IF THE BEST IS NOT TOO 
GOOD FOR YOU 


YOU WILL BE SATISFIED WITH 


owe Selephone Phagazine 
--- FOR 1899... 


If you are interested in the operation or 
Construction of Exchanges, Line Construction, 
Interior Wiring, Modern Exchange Apparatus, 
Telephone Troubles and How to find them, or 
in any other branch of Telephony, send us 
A DOLLAR BILL ‘it! you sane 
and address and 
the Magazine will reach you regularly for 
a year. 

Sample copies free. 

Special rates to Agents and Clubs. 


Electrical Engineering 
Publishing Co. 


Monadnock Block, 





CHICAGO. 





NEWSDEALERS SELL IT. 
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Our NEW IMPROVED BATTERY Keeps the 7} 


) American Electric Vehicle Co. i 


IN THE LEAD — PIONEERS ALWAYS 


Send for Catalogue 96-58 West Van, Bur en 1ST a 
of Carriages Chicago, a 


Y 


WOO 








3--Electrical Catalogues-- FREE 


“LIGHTING,” “ TELEPHONE,” “ HOUSEHOLD SUPPLIES.” 


ent Free. FRANK HI. STEWART & CO., 35. N Philadelphia, Pa. 


Tth Street 








Dixon’s Pure Flake Graphite x 


is a Blessing to Every 


Engine Room and Machine Shop. 
A small quantity added to any ae! or Grease largely increases its lubricating value and makes 
the finest Cooling Mixture. 
Pamphlet and Sample Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 








Spanish-American War 
Panorama and 
Greater America 


is one of the war books which is likely to 
be in continuous demand. It is a pano- 


Kansas in the 


ege . 
Phill ines ramic record of the triumph of Yankee 
Doodle. The eagle flaps his wings on 


every page, and ‘‘Old Glory” waves around 
and above every scene. Prominent officers 
connected with the war are here portrayed, 
as Well as many of the ‘“‘men behind the 
guns.” Military life is pictured to the eye, 
from recruiting to guard mount’ and 
skirmish line. Nor is the ludicrous omitted. 
The company cook receives the attention 
due to his importance ; the mess is shown; 
cavalry scenes are given; the hospital ar- 
rangements are depicted ; the heroines of 
the Red Cross service are displayed ; street 
scenes in Havana, Santiago and elsewhere 
are unrolled; the new citizens or subjects 
(which are they ?) of Uncle Sam appear 
and disappear as the leaves are turned. 

In a word, the gazer visits the new lo- 
calities and sees the tumultuous new life, 
without the risk or expense of a sea 
voyage. 

The Album is 51gx8 inches, weighs 12 
ounces, printed on finest coated paper. 

Mailed to any address in the United 


Is making a reputation for courage 
and patriotism that stirs our blood. 


Kansas in the Cornfields, 


Wheatfields avd orchards has al- 
ready madea reputation for gigantic 
yields that astonishes the world. 
Oil wells, coal, lead and salt mines 
furnish a basis for industrial devel- 
opment. Send for free copy of 


“What's the Matter 


With Kansas’” and for informa- 
tion about homeseekers’ excursion 
tickets via Santa Fe Route 





Address General Passenger Office, 
The Atchison, Topeka & Santa Fe Railway, 
CHICAGO. 








a | PRICE | States, Canada or Mexico, for 12 cents to 
OW to Become 25 CENTS. | Cover postage and packing. Copy may be 
an Electrical aiid | seen at any ticket office of the Big Four 
- 9 Paper, Pocket , Route. ane 
Engineer. a Size. Order at once, as the edition is limited. 
Prize essays giving practical advice to young men Address WARREN J. LyNcH, General 
deciding upon a career. List of colleges teaching , Passe nger and Ticket Agent, ‘‘Big Four 


Address 


Electrical Review, Times Bldg., N. Y. 


electrical engineering. Route,” Cincinnati, Obio. 


Mark envelope ‘t War Album,” 
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THE ONLY WAY 
TO REACH 

THE READERS 
OF THE | 








Electrical Review 


IS THROUGH THE 


Electrical Review 


ITS READERS 
ARE WORTH 
REACHING, TOO. 


A REQUEST TO 41 PARK ROW, NEW YORK, 
WILL BRING FULL PARTICULARS. 
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Stim 
No. 357 Dearborn Street. 


WE MANUFACTURE. + NO MIDDLE MAN'S PROFIT, 


Orders from supply houses solicited. 





CHICAGO, ILL. 


Calas: TELEPHONE SUPPLY HOUSE, 


Send for our New Catalogue and Handbook of Informa- 


tion. Sent Free. 





Vol. 35—No., 9 








CAN WATER-WHEELS BE GOVERNED? 


If you will give us a description of your water-wheels and 
how they are set, we can refer you to a plant similarly arranged, 
where our governors are in use. Our governors are now being 
used to regulate over 


SEVENTY-FIVE THOUSAND HORSE-POWER 
of water-wheels in this country alone. We sell our governors 


with a POSITIVE CUARANTEE 
that they will give a better speed regulation than any other 
make of governor. 

LomBARD WaATER-WHEEL GOVERNOR Co., 


61 Hampshire Street (Roxbury District) BOSTON, MASS. 


CARY SPRING WORKS, 
240 & 242 WEST 29th STREET 
NEW YORK CITY. 
Manofacturers of 
vat WIRE and SPRINGS 
For Machinery, Motors, Clocks, 
Music Boxes, and all kinds of 


Electrical Purposes. 














RUBBER COVERED > | 


WIRES AND CABLES 
FOR EVERY SERVICE. 


For Underground, Aerial and Submarine 
use, “Safety” wires and cables have the in- 
dorsement of some of the largest users in the United States. | 
Write for our booklet containing the experience of users. 


THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 
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LEONARD PF. REQUA, General Manager. | 











H 
: 


THE FALL SEASON HAS 
BECUN. 


LET THE CONSUMER 
KNOW YOU ARE READY 
TO SUPPLY HIS WANTS. 


YOUR ANNOUNCEMENT 
IN THE ““ELECTRICAL RE- 
VIEW”’ WILL BE READ. 


YOU SEE THIS; SO WILL 
OTHERS ; WHAT IF IT 
WERE YOUR ADVERTISE- 
MENT! 


0989898900000 000800080000000000000000000 








FOREST City ELEcTRICc 











COMMUTATOR BARS 
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0900000000008 


CLEVELAND O° 





ROLL DROP 


HAVE STOOD THE TEST OF TIME 

















The Universally adopted Nationa ELEctricaL Copg, Explained 
and Illustrated in this year’s edition of the Hand- Book. 


“Standard Wiring” 
FOR ELECTRIC LIGHT AND POWER, 


By H.C. Cusnine, Jr., A. I. E. E., Electrical Inspector Fire Underwriters’ Tariff 
Association, of New York. 
Adopted by the Fire Underwriters of the United States. 


It contains every table, formula, and rule necessary for all systems of outside 
and inside wiring, together with thirty illustrations of the newest and safest 
methods for the installation of Pole-Lines, Dyaamos, Motors, Switchboards, Trans- 
formers, eic., etc., as required by insurance inspectors. Jt settles disputes and, if 
referred to during the process of the electrical construction, zt! prevent disputes 


and consequent expense for alterations. 





‘““The best book of the kind so far produced.”—E. T. Brrpsat, M. E., A. I. E. E 


‘Designed to fill the long- felt want of central station men, contractors and con- 
tracting engineers.’ 


“It is a book that would save every station a trouble and expense if its 
teachings were referred to and followed.”—M. J. Francisco, ex-President 
of the National Electric Light Association. 

“This work is an authority on electric light and power 
wiring from the Fire Underwriters’ standpoint, and is 
kept ‘strictly up to date.—Llectrical Review. 


OVER 16,000 COPIES IN USE. 


Flexible leather cover, pocket size, $1.00, Sent post-paid, upon receipt of price, by Hi IuwWCTERICAL REVINW, 41 Park Row, NEW YORK. 
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There Is No Higher-class 
India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Widely Used, Universally Liked, 
Specified in Best-grade Installations. 





The India Rubber and Gutta Percha Insulating Co., 


Main Office, Glenwood Works, 
J. W. GODFREY, Manager Sales, 
: YONKERS, N. Y. 


15 Cortlandt Street, New York. 
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Sawyer-Man 
INCANDESCENT LAMPS 


give better satisfaction than any other lamp on the market. 


Sawyer-Man Electric Co., 
Allegheny, Pa. 





All principal Supply Houses. 


BUCKEYE un” 


LAMPS 
—OUALITY UNEQUALED.W———~ 


rEeE BUCHEEVE ELECTRIC Co., 
11 Broadway, NEW YORK. 758 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 524 Tremont Building, BOSTON. 
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WHEELER REFLECTORS, 














ho. 85. 


Silver-Plated, Corrugated Glass Window and Picture Reflectors. 


This style finds use where a compact and unobtrusive reflector is required for 
window illumination. It is placed at such an angle that tie light will be thrown down 
to fill the window, giving a strong, even light, the source of which can not be discovered 
from the sidewalk. 

For Picture Lighting this style of reflector is sometimes finished inside 
with white enamel, a less powerful light being desirable for many pictures. 
Both styles are made to order, in lengths to suit customers. 


SILVER-PLATED MIRROR REFLECTOR. 








No. 564. 


SEND FoR BuLteTin No. 0734. Q ; , . , 
For use where a powerful light is wanted on a small space. Lined with silver- 
plated, mirror-plate glass. It increases the light from twelve to fifteen times. Excellent 


for show-windows, machines, work benches, ete. 
Send for catalogue, illustrating every variety of reflectors, with prices and all 
BULLOCK ELECTRIC MFG.CO.R Bie 
‘ CINCINNATILO. ; WHEELER REFLECTOR CoO., 

B)inner 


BOSTON, MASS. 


at-i 








HIGH-TENSION STREET FIXTURES. 


OUR NEW HIGH-TENSION STREET FIXTURE is as perfectly insulated as 
any part of a circuit, the head being separated from the supporting arm by a double 
petticoat glass insulator. 

NO DANGER of wire being grounded through imperfect insulation as is the 
case when a fixture depends entirely on a light covering of the wire. 

Write us for further description. Manufactured only by 


RF. WwW. MESERWVE, 
Electric Construction and Supplies, South Framingham, Mass. 











CHAPMAN VOLTAGE REGULATORS 


For ALTERNATING or DIRECT CURRENT SYSTEMS. 


Insure STEADY LIGHTS in spite of CHANGING SPEED and VARYING LOADS. They COMPEN. 
SATE for LINE LOSS and automatically keep a constant Voltage at any chosen center of distribution, however 
distant. Write for particulars. 

We also manufacture Water Motors, Electric Motors and Dynamos in the Bipolar and Multipolar types. Copper 
Mills with water and electric attachments. 


REGULATORS SENT ON 30 DAYS’ TRIAL. 


Pm BELKNAP MOTOR COMPANY, 


PORTLAND, =- = = MAINE. 


Branches : Boston, New York, Philadelphia, Chicago, St. Louis, Milwaukee, Toledo, Denver, San Francisco, 
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SHAPE On DeGnee oF HaRoNess, FOR ALL PURPOSES, 
BAKER & CO., 
408-410-412-414 N. J. RAILROAD AVE., NEWARK, N, J, 
ee ——— A NEW YORK OFFICE, 120 LIBERTY STREET. 
Scrap and Native Platinum Purchased. 
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PARTICULARS, PRICES, AND OUR 70- “PAGE CATALOGUE FOR THE ASKING, 


National Carbon Co., 
965 Highland Avenue, Cleveland, Ohio, 
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‘THE STANDARD | Nowetry Etzcrric Go, 


ELECTRICAL COMPOUNDS. Okonite Insulated Wires. 
ARMATURE AND FIELD-COIL Medbury Overhead Railway Material. 
| VARNISH. Changeable Electric Headlights. 
| © INSULATING TAPE, guts for { Globe Metal Works’ Trolley Wheels. 
1s 


RUBEROID MOTOR CLOTH. P & B Electrical Compounds. 
MANUFACTURED-BY Perkins Incandescent Lamps. 


rites Schiff, Jordan & Co.’s Ship Cored Carbone. 
cine an ELECTRICAL SUPPLIES OF EVERY KIND. 


THE —sexsonnostyz,__oowvaszmve, DIXON'S GRAPHITED WOOD GREASE 
EFFECTIVE. 


ALLEN HEAT JOINT, RUB SLIGHTLY WITH STICK, APPLY SOLDER. | FOR TROLLEY CAR GEARS. 
It is pt out up ‘individual’ card'b moe pels a wet long and one inch =e | ABSOLUTELY PREVENTSY NOISE AND DOES Nor 


in is ap nee by sim 
SOLDERING? ")2o. 0" e5 OOZE OUT OF GEAR CASE. 
| pe pdpee Ay tate cane particle, Tucan be carried about an the | “LASTS THREE TIMES AS LONG AS ANY OTHER LUBRICANT.” 
$s e Always ready for use. bones DIXON CRUCIBLE CoO., JERSEY CITY, N. J, 


“MANUFACTURED EXCLUSIVELY BY 


iI.. EB. ALLEN CO., 


it=bid pou eee eal your aa RA 1335 Columbia Avenue, Chicago. K 7 YS] ON f Fir CTR | ( Al CTR ) it ENT C J 


THE WYCKOFF GREOSOTING 6O., PORTABLE VOLTMETERS for DIRECT and 
ves — ALTERNATING-CURRENT CIRCUITS. 


WYCKOFF WOODEN CONDUITS | Sunctt, Reape, sewesrive ano 


Also Poles and Cross-Arms. | oe P 













































| DEAD-BEAT WITHOUT THE USE OF A MECHANICAL BRAKE. 








Mounted in polished mahogany case. Gy é 
| Reversing switch mounted on each instrument. Fn 
K A Fe T A "/ E <a T All ranges from 12 volts to 700 volts in single or double scales, 4 L : 
with or without multipliers. (Le 
FIBER! FIBER: FIBER: WRITE FOR PRICES. x 


' 
SAE AMD FLEXIOLE. WW SHEETS, RODS AND TUBING. We manufacture a full line of Switchboard Instruments for 

For ELECTRICAL and Mechanical purposes, Railway dust guards, Washers and Central Stations and Isolated Plants. 

ee Catalogues and Prices on application. 

MANUFACTURED LY 


THE KARTAVERT MANUFACTURING C0., Wilmington, Del. Ninth St. and Montgomery Ave., Philadelphia. 


P. O. BOX 625. NEW YORK, (5 Cortlandt St. CHICACO, 231 S. Canal Street. 
- . | BOSTON, !70 Summer 8treet. 
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